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wherein A is a group of the following formula: 

-CH 2 -CH 2 - (a-1); 

-CH 2 -CH 2 -CH 2 - (a-2); 

or 

- CH 2 -CH 2 -CH 2 -CH 2 - (a-3); 

R 1 is a hydrogen atom or a halogen atom, R 2 is a hydrogen atom, an amino group, etc., R 3 is a hydrogen atom, a 
alkyl group, etc., L is a cycloalkyl group, etc., L is a group of the formula: 

-Alk-R 4 (b-1); 

- Alk-X-R 5 (b-2); 

-Alk-Y(C=0)-R 7 (b-3); 



or 



Alk-Y(C=O)-NR 9 R 10 (b-4); 



(each Alk is a O,^ alkanediyl group, R 4 is a hydrogen atom, a cyano group, a alkylsulfonylamino group, a 
cycloalkyl group, a C M cycloalkanone group, an aryl group, a di(aryl)-methyl group, or Het (Het is a 5- or 6-membered 
heterocyclic group having 1 , 2, 3 or 4 heteroatom(s) selected from oxygen, sulfur and nitrogen, etc. and which Het may 
be optionally substituted with, for example, aminocarbonyl, mono and di (C^ alkyl) aminocarbonyl and alkyloxy- 
carbonyl groups), R 5 is a hydrogen atom, a C iJ6 alkyl group, etc., X is O, S, S0 2 or NRg (R$ is a hydrogen atom, a 
alkyl group or an aryl group), R 7 is a hydrogen atom, a alkyl group, etc., Y is NR 8 or a direct bond (R 8 is a 
hydrogen atom, aC^ alkyl group or an aryl group), R9 and R 10 are independently a hydrogen atom, aC^ alkyl group, 
etc., or R 9 and R 10 may combine together with the nitrogen atom to which Rg and R 10 bond to form a pyrrolidinyl or 
piperidinyl ring being optionally substituted with a C,^ alkyl group, an amino group, etc., or R 9 and R 10 may combine 
together with the nitrogen atom to which Rg and R 10 bond to form a piperazinyl or 4-morpholinyl ring being optionally 
substituted with a C 1-6 alkyl group, and the definitions for some substituents are omitted). 

[0007] Among the compounds of the above formula (P-2), when R 4 is Het and said Het is a piperidine, said EP 
Publication exemplifies as such compounds only a compound of the formula (P-2') (Compound 57): 

55 
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CONH ^~^N-(CH 2 ) 2 (p-2 ») 
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, . „• ^11(1 S ubsmuted^-piperidinyl)methyll^pipendinedenva- 
l00 09] The present inventors have intense ^' u *^^ 
ive acting on 5-HT 4 receptors, and have found th * /JJ^^ 

ornlg an amide with a 4-a m ino-5-halogenobenzo,c aad or a 4 ammo- 9^ ^ gastrointestjnal ^ 

boxylic acid shows a potent agonisfc acfvrty on ^ Vecep ore a no accomplisned the present .nventK*. 

enhancer or as an excellent gastrointestinal prokmefc agent and fin «^ 

Srn skilled in the art from the following disclosure^ substituted ^. pip eridiny.)methylH-pipericline denva- 

ES"S===" 

f 

Ar^ONH-^N-CHa-^N-A » 

wherein Ar is a group of the following formula (Ar-1) or (Ar-2): 
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(in which R 1 is a halogen atom, 

R 2 is a hydrogen atom or a lower alkyl group, 

R 3 is a hydrogen atom, a lower alkyl group, or a lower alkanoyl group, 
R 4 is a hydrogen atom or a lower alkyl group, 

R 5 and R 6 are the same or different and each a hydrogen atom or a lower alkyl group, and 
n is 1 , 2 or 3), 

A is a group of the following formula (A-1), (A-2) or (A-3): 



-2-N(Q 1 )(Q 2 ) 



(A-1) 



(in which Z is -CO-, -CS- or -S0 2 -, 

Q 1 and Q 2 are the same or different and each a hydrogen atom, a lower alkyl group, a cycloalkyl group, a sub- 
stituted or unsubstituted phenyl group, or a substituted or unsubstituted phenyl-lower alkyl group, or Q 1 and Q 2 may 
combine together with the nitrogen atom to which they bond to form a pyrrolidine ring, a piperidine ring, a hexahy- 
droazepine ring, a morpholine ring, a thiomorpholine ring, or a piperazine ring having optionally a lower alkyl or benzyl 
substituent on the other nitrogen atom); 



-CO-R 7 (A-2) 

(in which R 7 is a hydrogen atom, a lower alkyl group, a lower alkoxy group, a lower alkoxycarbonyl group, a lower 
35 alkyl group being substituted by a hydroxy, lower alkoxy or lower alkoxy-carbonyl group, or a substituted or unsubsti- 
tuted phenyl group); 



- (CH 2 ) p -CH(R 8 )-COR 9 (A-3) 

(in which p is 0, 1 , 2, 3, 4 or 5, 

R 8 is a hydrogen atom or a lower alkyl group, and 

R 9 is a lower alkyl group or a lower alkoxy group), or an acid addition salt thereof. The present invention also 
provides a pharmaceutical composition which contains, as an active ingredient, a compound as claimed in the accom- 
panying claim 1 . 

[0012] In a still further aspect the present invention provides a process for preparing a compound of formula (I), the 
process being defined in the accompanying claim 11 . Embodiments of the process may employ an intermediate (II) 
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Ar-CONH ~<^\— CH 2 -^\h M 

wherein Ar is the same as defined above, 

A further aspect of the present invention provides an intermediate of the following formula (VIII) (hereinafter, occasion- 
ally simply referred to as the intermediate (VIII)) or an acid addition salt thereof: 
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wherein A is the same as defined above compound of the formula (I) includes a salt with an 

[0013] The pharmaceutical acceptable acd addition saltof £e compo of ^ wjth an organic 

norganic acid such as hydrochloride, hydrobrom.de ^^S^SL, methanesulfonate. succinate, etc 
acid'such as oxalate, -leate fumarate lactete^ 

The compound of the formula (I) and a ^.^^ste hydrates and/or solvates as well, 
thpreof and a racemic mixture thereof. 

ST**. — Mvin9 3 w 8 ^ a,oms ' * c,doprop "' cy ' 

ra022] The -substMad or UM ubs«uled r*wyl 9>»P ' llkyl group. 00,-0, olkoxy grorp. » C,-C. 

La grorrpa select from magroap canrrrstrng ^^J^ Sky.amino m a q»» group 

[0023] The "substituted or unsubstrtuted pta^^ unsubstituted phenyl group", for example, benzyl; 2-. 3- 
{£« The ,ower alkanoy, group" incudes ones having 2 to 6 carbon atoms, for example, acetyl, prolyl, and 
methoxycarbonyl.ethoxy^^ 

[0026] The "a lower alkyl group be.ngj substrt "^^^ ^ men fi oned -,ower alkoxy group" or the above- 
a lower alky, group that is substituted by * h * d '^ 2-methoxyethyl. methoxycar- 

mentioned "lower alkoxycarbonyl group", for example ^otymM^. M» 3-methoxycarbonylpropyl- 
50 ^nylmethy.. ethoxycarbony,methy., ^SSJSSTl^ 

[0027] Among the compounds of the atomSi and r4 is a methyl group, an ethyl FM^ 

the group of the formula (Ar-1 ). both R and K are nyarog hydrogen atoms, and R 5 and R 

gro u 9 p or'an isopropy. 9-P oMn the group '^^X^'^ * * ^ogen atom, and n is 1 . and A is the 

are bo th ^i^z:^^^^^ - additon sa,t thereof - 

55 ^8] Mo-t^ 0) 
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atom, a C r C 4 alkyl group, a C 3 -C 7 cycloalkyl group, a phenyl group being optionally substituted by a halogen, 
C r C 4 alkyl or C r C 4 alkoxy group, or a benzyl group being optionally substituted by the same substituents as 
above, or Q 1 and Q 2 may combine together with the nitrogen atom to which they bond to form a pyrrolidine ring, 
a piperidine ring, a hexahydroazepine ring, a morpholine ring, or a piperazine ring having optionally a C|-C 4 alkyl 

5 or benzyl substituent on the other nitrogen atom, or 

(b) in the formula (A-2), R 7 is a hydrogen atom; a C r C 4 alkyl group; a C r C 4 alkyl group being substituted by a 
C r C 4 alkoxy or C-,-C 4 alkoxycarbonyl group; a C r C 4 alkoxy group; a C r C 4 alkoxycarbonyl group; or a phenyl 
group being optionally substituted by 1 to 3 groups selected from the group consisting of a halogen atom, a 0^-C A 
alkyl group, a C r C 4 alkoxy group and an amino group, or 

10 (c) in the formula (A-3), R 8 is a hydrogen atom or a C r C 4 alkyl group, R 9 is a C r C 4 alkyl group or a C^-C 4 alkoxy 

group, and p is 0, 1 or 2, 

and R 1 , R 2 , R 3 , R 4 , R 5 and R 6 in the Ar are the same ones as those defined for the above-mentioned preferable 
compounds, and a pharmaceutically acceptable acid addition salt thereof. 

15 [0029] Further preferable compounds are compounds of the following formula (1-1 ) or the formula (1-1 '), and a phar- 
maceutically acceptable acid addition salt thereof. 



(M) 



(i-r) 



wherein R 1 is a halogen atom, R 41 is a methyl group, an ethyl group, a propyl group, or an isopropyl group, A 1 is a 
group of the following formula (A 1 -1 ), (A 1 -2) or (A 1 -3): 

35 

-Z-N(Q 11 )(Q 21 ) (A 1 -1) 

(in which Z is -CO-, -CS- or -S0 2 -, Q 11 and Q 21 are the same or different and each a methyl group, an ethyl 
40 group, a propyl group, or an isopropyl group, or Q 11 is a hydrogen atom, and Q 21 is a cyclopentyl group, a cyclohexyl 
group, a cycloheptyl group, or a substituted or unsubstituted phenyl group (said substituents may be a halogen atom, 
a C 1 -C 4 alkyl group or a C r C 4 alkoxy group), or Q 11 and Q 21 may combine together with the nitrogen atom to which 
they bond to form a pyrrolidine ring or a morpholine ring); 

45 71 1 

-COR 71 (A-2) 

(in which R 71 is a hydrogen atom, a methyl group, an ethyl group, a propyl group, a methoxy group, an ethoxy 
group, a C r C 4 alkyl group being substituted by a methoxy, ethoxy, methoxycarbonyl, or ethoxycarbonyl group, or a 
so substituted or unsubstituted phenyl group (said substituents may be 1 to 3 groups selected from a halogen atom, a 
C r C 4 alkyl group, a C r C 4 alkoxy group and an amino group); 

-(CH 2 )p , -CH(R 81 )-COR 91 (A 1 -3) 

55 

(in which p' is 0, 1 or 2, R 81 is a hydrogen atom, a methyl group, or an ethyl group, R 91 is a methyl group, an 
ethyl group, a methoxy group, or an ethoxy group). 

[0030] Especially preferable compounds are compounds of the following formula (I-2), or a pharmaceutically accept- 



20 



XX. 



CONH— ^ N— CHg- ^ ^N— A 1 



H 2 N' ^ ^OR 41 



25 



R 1 ^rv v ^CONH—^ ^N-CH 2 -^~~>t--A 1 



-V* 
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able acid addition salt thereof, 



R 82 

R i t N ^CONH^N-CH 2 -<^N-lCH 2 ) I ,-CH-COR 92 W 

>41 



H 2 N OR 



10 t • of«m R4iie a methvlqroup, an ethyl group, a propyl group, or an isopropyl 

wherein R 11 is a chlorine atom or a bromine atom R .s a me W I group y a or gn etpoxy 

group. R 82 is a hydrogen atom, a methyl group, or an ethyl group, K isai y y 
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>12 



20 H 2 N 



■72 rn. «r -CS- Q 12 is a hydrogen atom, a methyl group, or an 
wherein R« is a chlorine atom or a bromine atom. Z is -CO- ■* V*-. u > combjne together witn fre 

25 ethyl group, Q 22 is a methyl group, an ethyl group, or a phenyl group, or Q 

nitrogen atom to which they bond to form ■ acceptable acio additi0 n salt thereof, 

compounds of the following formula (I-4), or a pharmaceutical a w 



30 



35 



40 



•*Q 12 



1 ^^^CONH^N-C H2 -{^N-Z 2 < q22 . (1-4) 



H 2 N' ^ ^OR 42 



45 



50 



55 



, . „ . nm R 42 1S a methvl oroup. an ethyl group, or an isopropyl group. Z 2 is 

acceptable acid addition salt thereof. 
Example 84) 

cally acceptable acid addition salt thereof, 
boxamide (Compound of Example 52). 



8 



EP 1 076 055 B1 

[0033] Preferable examples of the compound of the formula (I-4) are the following compounds, and a pharmaceuti- 
cally acceptable acid addition salt thereof. 

4-amino-5-chloro-N-[1-(1-dimethylc^rbam (Com- 
pound of Example 1); 

4-amincH5-chlorc^N-[1-[1-(N-ethyl-N-methylca^ 
(Compound of Example 4); 
4-amincH5-chloro-2nriethoxy-N-[1-[1-(N-m 
mide (Compound of Example 8); 

4-amino-5-chloro-N-[1-(1^imethylthiorafo^ (Com- 
pound of Example 10); 

4-amino-5-chlorcn2-methoxy-N-[H^ (Com- 
pound of Example 12); 

4-amino-5-chloro-N-[1-(1<limethylcarbamoyM^ (Compound 
of Example 25); 

4-amino-5-bromo-N-[1-(1^imethylc»rbamoyl-4-piperidinylmethyl)^-piperidinyl]-2-methoxybenzamide (Com- 
pound of Example 26); 

4-amino-5-chloro-N-[1-(1-diethylra^ (Compound of 

Example 27); 

4-amino-5-chloro-N-[1-(1^imethylcarbam (Com- 
pound of Example 30); 

4-amino-5-bromo-2-methoxy-N-[1-[1-(1^ (Com- 
pound of Example 34); and 

4-amino-5-chloro-2-methoxy-N-[1 -(1 -phenylcarbamoyl^piperidinylmethylH-P i P eridin yn benMmide (Compound 
of Example 37). 

[0034] Both R 41 and R 42 in the above formulae (I-2) and (I-4) are most preferably methyl groups. 
[0035] Preferable intermediate (II) and preferable intermediate (VIII) are ones corresponding to the preferable com- 
pounds of the desired final compounds (I). Thus, the examples of especially preferable intermediate (II) are the following 
compounds and an acid addition salt thereof. 

4-amino-5-chloro-2-methoxy-N-[1-(4-piperidinylmethyl)-4-piperidinyl]ben2amide; 
4-amino-5-bromo-2-methoxy-N-[1-(4-piperidinylmethyl)-4-piperidinyl]ben2amide; 
4-amino-5-chloro-2-ethoxy-N-[1-(4-piperidinylmethyl)-4-piperidinyl]benzamide; and 
4-amino-5-chlorcHN-[1-(4-piperidiny^ 

[0036] In addition, the examples of especially preferable intermediates (VIII) are the following compounds, and an 
acid addition salt thereof. 

4-amino-1-(1-dimethylcarbamoyl-4-piperidinylmethyl)-piperidine; 
4-amino-1-(1-dimethylthiocarbamoyl-4-piperidinylmethyl)-piperidine; and 
4-amino-1 -[1 -(1 -pyrrolidinecarbonyl)-4-piperidinylmethyl]-piperidine. 

[0037] The examples of the intermediate (VIII) being included within the present invention are, in addition to the 
above-mentioned preferable compounds, the following compounds and an acid addition salt thereof, as well as com- 
pounds disclosed in Examples hereinafter. 

4-amino-1 -(1 -diethylcarbamoyl-4-piperidinylinethyl)piperidine; and 
4-amino-1 -(1 -phenylcarbamoyl-4-piperidinylmethyl)piperidine. 

BEST MODE FOR CARRING OUT THE INVENTION 

[0038] The compounds of the present invention may be prepared, for example, by the following processes. 
Process (a) 

[0039] The compound of the formula (I) wherein A is a group of the formula (A-1) may be prepared by reacting a 
compound of the formula (II) : 
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wherein Ar is the same as defined above, with a compound of the formula (III): 



X-Z-N(Q 1 )(Q 2 ) 



(III) 



30 



two or more solvents. . . . if necessa rv The base includes, for 

l0 042] The reaction may optionally be ^^^^ carbonate (e.g.. 

example, an alkali metal hydrox.de (e.g.. ^^ 6 ^^^^o^te (e g sodium hydrogen carbonate, po- 
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Chart 1 
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► L 1 — NH^~\jH 




( D x ) v. Reduction 

Step 3 



M-C^-^^ (C2a ) 
or 

OHC-Q*-L 3 (C2b ) 



Step 4 



H 2 ^^^^^^<;H 2 -^y^-L 3 (E) 



Ar-COOH 



Ar-CON 




Step 5 



h 2 -(^)n-l 3 (F) 



Deprotection 



Step 6 



(H) 



wherein L 1 , L 2 and L 3 are protecting groups, but L 1 and L 2 , and L 1 and L 3 are each a protecting group to be removed 
under different conditions, M is an alcoholic reactive ester residue, and Ar is the same as defined above. 
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Chart 2 



(G) 



Ar-COOH 



Step I 



Ar-CONH-<^^N-l. 2 
(H) 



Deprotection 



Step 2 



Ar-CON 



(J) 




Step 3b 



Step 3a 



M-CH 2 -(^N-L 3 (C^J 
or 



(M) 



Reduction 



Step 4 



IF) 

Deprotection I Step 5 



(II) 



wherein Ar. L* L3 and M are the same as defined above. 

REMOVAL OF PROTECTING GROUPS: 

,0045) .nChartl and Chart 2. the protectin 9 9 roup~ 

abletoeasilyberemovedbyhydro^^ J group> tnfluoro acetyl 

includes, for example, ethoxycarbony. SW^SESrtoST^ tripSenylmethyl group, methanesulfony. 
group, benzyloxycarbony. group 3- ■ ° ble £, Amoved by hydrogenous includes, 
group, p-toluenesulfonyl group, etc.. and t he pr ^^^^ ^ group , benzylsulfonyl group, etc. 
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example, inorganic acids (e.g., hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid), and organic acids 
(e.g., formic acid, acetic acid, trifluoroacetic acid, p-toluenesulfonic acid, methanesulfonic acid). The base includes, 
for example, an alkali metal hydroxide (e.g., sodium hydroxide, potassium hydroxide), and an alkali metal carbonate 
(e.g., sodium carbonate, potassium carbonate). The reaction is usually carried out at a temperature from about 0°C 
5 to 150°C. 

[0047] The removal of protecting group by hydrogenolysis is carried out by a conventional method, for example, by 
reacting in the presence of a catalyst (e.g., palladium-on-carbon, Raney-nickel, etc.), and hydrogen gas or a hydrogen 
donor (e.g., ammonium formate, cyclohexene, etc.) in a suitable solvent. The solvent includes, for example, alcohols 
(e.g., ethanol, methanol), water, acetic acid, dioxane, tetrahydrofuran, ethyl acetate, and dimethylformamide. The re- 
10 action is usually carried out at a temperature from about 0°C to about 80°C, under atmospheric pressure or under 
pressure. 

[0048] On the other hand, the protecting group represented by L 1 may be the same ones as those exemplified as 
the protecting group for L 2 and L 3 , but L 1 and L 2 should be ones removed under different conditions, and L 1 and L 3 
should also be ones removed under different conditions. 

15 

REDUCTION: 

[0049] The reduction reactions of Step 3 in Chart 1 , and of Step 4 of Chart 2 are carried out by using a suitable 
reducing agent. That is, the reducing agent used in the present invention includes, for example, diborane, lithium 

20 aluminum hydride, an alkoxy-complex thereof, or a transition metal salt thereof, and sodium borohyride being added 
thereto aluminum chloride, boron trifluoride, phosphorus oxychloride or carboxylic acid (e.g., acetic acid, trifluoroacetic 
acid). The reduction reaction is carried out in a solvent such as ethers (e.g., diethyl ether, tetrahydrofuran, dimethox- 
yethane, dioxane, diglyme), toluene, chloroform, and methylene chloride, which should be selected according to the 
kinds of the reducing agent to be used. The reaction temperature may vary according to the kinds of the reducing agent 

25 to be used, but it is usually in the range of about 0°C to about 1 60°C, preferably in the range of about 10°C to 80°C. 

ALKYLATION REACTION: 

[0050] The alkylation reactions using the compound of the formula C 2a of Step 2b in Chart 1 . and of Step 3b in Chart 
30 2, are carried out in a solvent or without a solvent. The solvent should be selected according to the kinds of the starting 
compounds to be used, and includes, for example, aromatic hydrocarbons (e.g., benzene, toluene, xylene), ethers (e. 
g., diethyl ether, tetrahydrofuran, dioxane), halogenated hydrocarbons (e.g., methylene chloride, chloroform), alcohols 
(e.g., ethanol, isopropanol), ketones (e.g., acetone, methyl ethyl ketone), ethyl acetate, acetonitrile, dimethylforma- 
mide, dimethylsulfoxide, ethylene glycol, and these solvents may be used alone or in the form of a mixture of two or 
35 more solvents. 

[0051] The reaction is carried out in the presence of a base, if necessary. The base includes, for example, an alkali 
metal hydroxide (e.g., sodium hydroxide, potassium hydroxide), an alkali metal carbonate (e.g., sodium carbonate, 
potassium carbonate), an alkali metal hydrogen carbonate (e.g., sodium hydrogen carbonate, potassium hydrogen 
carbonate), and organic bases (e.g., triethylamine, tributylamine, diisopropylethylamine, N-methylmorpholine), but an 
40 excess amount of amine which is a substrate for alkylation reaction may be used instead of a base. 

[0052] The alcoholic reactive ester residue represented by M may be a halogen atom (e.g., chlorine, bromine, iodine), 
a lower alkylsufonyloxy group (e.g., methanesulfonyloxy), and an arylsulfonyloxy group (e.g., benzenesulfonyloxy, p- 
toluenesulfonyloxy), and a halogen atom, especially a chlorine atom, or methanesulfonyloxy and p-toluenesulfonyloxy 
are more preferable. 

45 [0053] When M is a chlorine atom or a bromine atom, then the reaction can smoothly proceed by addition of an alkali 
metal iodide such as sodium iodide, potassium iodide. The reaction temperature varies according to the kinds of the 
starting compounds to be used, but it is usually in the range of about 0°C to about 200°C, preferably in the range of 
about 20°C to about 150°C. 

[0054] Besides, the reductive alkylation reactions using the compound of the formula C2 b of Step 2b in Chart 1 and 
so of Step 3b in Chart 2 are carried out by catalytic reduction using platinum dioxide as a catalyst in the presence of a 
catalytic amount of an acid, or in the presence of a borane complex (e.g., pyridine borane, triethyl borane) or sodium 
cyanoborohydride. The solvent is the same as those defined for the above-mentioned alkylation reaction using the 
compound of the formula C 2a . The acid may be p-toluenesulfonic acid, etc. The reaction is usually carried out at a 
temperature from about 0°C to about 100°C, preferably at a temperature from about 20°C to about 80°C. 

55 

AMIDATION REACTION: 

[0055] The amidation reactions of Step 2a and Step 5 in Chart 1, and of Step 1 and Step 3a in Chart 2 are carried 
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by a conventional method. 
5 Process (b) 

10057] The compound of the formula (I) wherein A is a group of the formula (A-1 ), Qi is a hydrogen atom, and Z is 
-CO- or CS- may be prepared by reacting a compound of the formula (II): 

at^onh-^n-c^-Qnh (n) 

,5 wherein Ar is the same as defined above, with a compound of the formula (IVa) or (IVb): 

0=C=N-Q 23 (,V3) 

S=C=N-Q 23 (,Vb) 

wherein tf» is the same substituents as those defined for the f^^SSS^^ « ^ 3 
10058] The reaction of the compound (,.) iSSS^SSL be used, but may be the 

solvent. The solvent should be selected according to to tands *j£*Jg ~J ^ ^ethylsilyl group is made 

^duCto^^^^ 

SSSf (IVa) and (IVb) are commercially avai,ab,e ones, or may be prepared by a 

30 conventional method. 
Process (c) 

l0 060] The compound of the formula (I) wherein A is a group of the formula (A-1). and Z is -CO- is prepared by 
35 reacting a compound of the formula (V): 



25 



40 



45 



50 



Ax-^ONH-<^N-CH 2 -^N-CO-L 4 



(V) 



wherein L< is a leaving group, and Ar is the same as defined above, with a compound of the formula (VI): 



HN(Q 1 )(Q 2 ) W 



55 



wherein Q 1 and Q* are the same as defined above. wjthout g so|vent Tne 
[0061] The reaction of the compound (V) wrth the ~ m ^"|* ^ ^™ ' °£ and may be the same solvents 
Lent should be selected according to ^ 

diphosgen.. tripfcosgene. dK2.pyr.dyl> ra ^^' N i ^"^"'™So r 2 arbonaK . ioomMhyl chlorocatonate. 
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chloroethyl chlorocarbonate. norborun-5-ene-2, 3-d icarboxyim idyl chlorocarbonate, etc., in the presence of a base. The. 
reaction is carried out in the same solvent under the same reaction conditions as those defined for Process (a). 
[0063] The compound of the formula (I) wherein 2 is -CO- may also be prepared by reacting a chloromethylcarbamate 
compound , which is obtained by reacting chloromethyl chlorocarbonate with the compound of the formula (VI) according 
5 to the method disclosed in Synth. Commun., 1996, 26, 4253, with the compound of the formula (II) in the same manner 
as in the preparation of the compound (V) as mentioned above. In this reaction, an alcohol such as ethanol can be 
used as a solvent, and the detailed procedures thereof are explained in Example 37 as described below. 

Process (d) 

10 

[0064] The compound of the formula (I) is prepared by reacting a compound of the formula (VII): 

Ar-COOH (VII) 

15 

wherein Ar is the same as defined above, or a reactive derivative thereof, with a compound of the formula (VIII): 



20 




(vm) 



wherein A is the same as defined above. 

[0065] The reactive derivative of the compound (VII) includes, for example, a lower alkyl ester (especially, a methyl 
25 ester), an active ester, an acid anhydride, and an acid halide (especially, an acid chloride). The active ester includes, 
for example, p-nitrophenyl ester, pentachlorophenyl ester, pentafluorophenyl ester, N-hydroxysuccinimide ester, N- 
hydroxyphthalimide ester, 1 -hydroxybenzotriazole ester, 8-hydroxy-quinoline ester, and 2-hydroxy phenyl ester. The 
acid anhydride includes, for example, a symmetric acid anhydride and a mixed acid anhydride. The mixed acid anhy- 
dride includes, for example, a mixed acid anhydride with an alkyl chlorocarbonate such as ethyl chlorocarbonate and 
30 isobutyl chlorocarbonate, a mixed acid anhydride with an aralkyl chlorocarbonate such as benzyl chlorocarbonate, a 
mixed acid anhydride with an aryl chlorocarbonate such as phenyl chlorocarbonate, and a mixed acid anhydride with 
an alkanoic acid such as isovaleric acid and pivalic acid. 

[0066] When the compound (VII) per se is used, the reaction can be carried out in the presence of a condensing 
agent such as 1 ,3-dicyclohexylcarbodiimide, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride, N.N'-car- 

35 bonyldiimidazole, benzotriazol-1-yloxy-tris (dimethylamino)phosphonium • hexafluorophosphate, N.N'-carbonyl-disuc- 
cinimide, 1-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline, diphenylphosphoryl azide, and propanephosphonic anhy- 
dride. When 1 ,3-dicyclohexylcarbodiimide or 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride is used as 
a condensing agent, N-hydroxysuccinimide, 1 -hydroxybenzotriazole, 3-hydroxy-1 ,2,3-benzotriazin-4(3H)-one, or N- 
hydroxy-5-norbornen-2,3-dicarboxyimide may be added into the reaction system. 

40 [0067] The reaction of the compound (VII) or a reactive derivative thereof with the compound (VIII) is carried out in 
a solvent or without a solvent. The solvent varies according to the kinds of the starting compounds, etc., and includes, 
for example, aromatic hydrocarbons (e.g., benzene, toluene, xylene), ethers (e.g., diethyl ether, tetrahydrofuran, diox- 
ane), halogenated hydrocarbons (e.g., methylene chloride, chloroform), ketones (e.g., acetone, methyl ethyl ketone), 
ethyl acetate, acetonitrile, dimethylformamide, dimethylsulfoxide, and these solvents may be used alone, or in the form 

45 of a mixture of two or more solvents. 

[0068] The reaction may optionally be carried out in the presence of a base, if necessary. The base includes, for 
example, an alkali metal hydroxide (e.g., sodium hydroxide, potassium hydroxide), an alkali metal carbonate (e.g., 
sodium carbonate, potassium carbonate), an alkali metal hydrogen carbonate (e.g., sodium hydrogen carbonate, po- 
tassium hydrogen carbonate), and organic bases (e.g., triethylamine, tributylamine, diisopropylethylamine, N-methyl- 

50 morpholine), but an excess amount of the compound (VIII) may be used instead of a base. 

[0069] The reaction temperature varies according to the kinds of the starting compounds, but it is usually in the range 

of about -30°C to about 200°C, preferably in the range of about - 10°C to about 150°C. 

[0070] The compound (VIII) is prepared by the process as shown in Chart 3 as described below. 

55 
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Chart 3 



10 /~\ / — \ DeprotectLon 



Step 2 



> — s. / s, ueproxecuon 



" SST T^Z^ . h P-ocesa (a,, and S-P 1 and S ,ep 3 in CM 3 - 

552 £££ I .ha p^oss o. th. ran»va, a. p^aodn,, 9-oap as n,a*mod *o». 



Process (e) 
[0072] Th€ 

pound of the formula (II): 



20 l0 072] The compound of the formula (I) wherein A is the group of the formula (A-2) is prepared by reacting a com- 



Ax^ONH--(^^CH 2 -^NH M 

30 wherein Ar is the same as defined above, with a compound of the formula (A-2'): 



35 



40 



45 



HOW 2 (A - 2>) 



S ,0 ™« SL. tf ta oon,p«.nd ma, be .he -» . ^asmoe Jjj-W 
Sa. when ma compound (A-2, pa, sa » tl^^^-tS-*.^ 
condenslnp aoems "^■^^.^^^SS^Tk Tba uaad. The -e.odon k a*0 aenfcd 

^tetZ. 0 ^ 
50 Process (f) 

[0076] Thecompoundoftheformula(.)whereinAisagroupoftheformula(A-3)is P reparedbyreact^ 
of the formula (II): 



55 
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Ar— CONH 




N— CH 2 - 




(II) 



5 



wherein Ar is the same as defined above, with a compound of the formula (A-3'): 



10 



M-(CH 2 )p-CH(R 8 >-COR l 



> 9 



(A-3') 



wherein M is an alcoholic reactive ester residue as mentioned above, and R 8 , R 9 and p are the same as defined above, 
or with a compound of the formula (A-3"): 



wherein p' is 1 , 2, 3 or 4, and R 8 and R 9 are the same as defined above. 

[0077J The reaction of the compound (II) with the compound (A-3*) is carried out in a solvent or without a solvent. 

20 The solvent should be selected according to the kinds of the starting compounds to be used, and includes, for example, 
aromatic hydrocarbons (e.g., benzene, toluene, xylene), ethers (e.g., diethyl ether, tetrahydrofuran, dioxane), halogen* 
ated hydrocarbons (e.g., methylene chloride, chloroform), alcohols (e.g., ethanol, isopropanol), ketones (e.g., acetone, 
methyl ethyl ketone), ethyl acetate, acetonitrile, dimethylformamide, dimethylsulf oxide, and ethylene glycol, and these 
solvents may be used alone, or in the form of a mixture of two or more solvents. 

25 [0078] The reaction is also carried out in the presence of a base, if necessary. The base includes, for example, an 
alkali metal hydroxide (e.g., sodium hydroxide, potassium hydroxide), an alkali metal carbonate (e.g., sodium carbon- 
ate, potassium carbonate), an alkali metal hydrogen carbonate (e.g., sodium hydrogen carbonate, potassium hydrogen 
carbonate), and organic bases (e.g., triethylamine, tributylamine, diisopropylethylamine, N-methylmorpholine), but an 
excess amount of the compound (II) may be used instead of a base. When M is a chlorine atom or a bromine atom, 

30 the reaction can smoothly proceed by addition of an alkali metal iodide such as sodium iodide, potassium iodide. The 
reaction temperature varies according to the kinds of the starting compounds to be used, but it is usually in the range 
of about 0°C to about 200°C, preferably in the range of about 80°C to about 150°C. 

[0079] The reaction of the compound (II) with the compound (A-3 W ) is carried out in a solvent or without a solvent. 
The solvent should be selected according to the kinds of the starting compounds to be used, and may be the same as 

35 those mentioned above. 

[0080] The reaction is carried out in the presence of a borane complex (e.g., pyridine borane, triethylamine borane), 
or sodium cyanoborohydride, or a catalyst such as platinum oxide under hydrogen atmosphere, and if necessary, in 
the presence of a catalytic amount of an acid such as p-toluenesulfonic acid, etc. The reaction temperature varies 
according to the kinds of the starting compounds to be used, but it is usually in the range of about 0°C to about 100°C, 

40 preferably in the range of about 20°C to about 180°C. 

[0081] Moreover, an iminium salt compound, which is produced during the reaction of the compound (II) with the 
compound (A-3"), can be collected, and can be reduced by the above-mentioned method. 

[0082] The compound (A-3') and the compound (A-3 H ) may be commercially available ones, or can be prepared by 
a conventional method. 

45 [0083] In addition, the compounds of the present invention can also be prepared by the following processes as well. 
[0084] The compound of the formula (I) wherein A is a formyl group is prepared by a conventional formylization of 
the compound (II), and the detailed procedures thereof are explained in Example 79 as described below. 
[0085] The desired compounds obtained in the above Processes can be isolated and purified by a conventional 
method such as chromatography, recrystallization, re-precipitation, etc. 

50 [0086] The compound (I) can be obtained either in the form of a free base or in the form of an acid addition salt 
thereof, according to the kinds of starting compounds and reaction conditions. The acid addition salt can be converted 
into a free base by a conventional method, for example, by treating it with a base such as alkali metal carbonate, an 
alkali metal hydroxide. On the other hand, the compound (I) in the form of a free base can be converted into an acid 
addition salt thereof by treating with various acids in a conventional manner. 

55 [0087] The pharmacological activities of the present compounds are explained by the following pharmacological 
experiments on the representative compounds of the present invention. 



15 



0=CH-(CH 2 )p , -CH(R 8 )-COR ! 



,9 



(A-3") 
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10 



15 



20 



Experiment 1: 

Binding assay on serotonin 4 (5-HT 4 ) receptors 

[00881 5-HT 4 receptor binding assays and the preparation of receptor membrane °* 
Sing to a modmed method of the method of Grossman et ^^^^SSS^ taken 
[0089] Std-Hartley guinea pigs weighing 300-400 g were ^^^^^^L buffer (50 mM. 

lation cocktail by a liquid scintillation counter. inhih « ion Q f soecific binding of the pH]-GR1 13808 

^ fuS^X^o'b^ing tarn 1. «M PH^RI.3808 KnCing. Th e .es* «*-*"' 

Table 1 



25 



30 



35 



40 



45 



50 



55 



Comp. | 


IC50 (nM) 


1* | 


11.9 


2 


11.9 


3 


15.5 


4 


11.9 


5 I 


7.6 


8 


6.3 


10 


8.0 


11 


6.8 


12 


8.7 


13 


19.1 


16 


14.2 


18 


3.3 


19 


2.7 


20 


1.3 


21 


2.4 


25 


4.2 


26 


11.5 


27 


4.4 


30 


4.3 


32 


3.2 


33 


2.3 


34 


8.9 


37 


1.1 


38 


1.6 


39 


2.3 



Binding studies of s erotonin 4 (5-HT 4 ) receptors 

Test Comp 



42 
47 
49 
51 
52 
53 
60 
61 
62" 
63 
69 
72** 
73 
74** 
81 
84 
85 
86 
87 
88 
89 
92 
98 
99 
100 



IC 50 (nM) 

6.4 
1.6 
4.4 
1.9 
0.36 
9.8 
3.9 
4.6 
1.4 
20.7 
18.0 
6.8 
4.2 
9.0 
7.7 
14.2 
18.2 
8.3 
11.9 
7.2 
6.5 
4.1 
12.5 
3.9 
1.0 



imples except for the numbers marked by ) 

*: Free bases of the compound of the corresponding Examples Comp. A: Csapnde 
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Table 1 (continued) 



Binding studies of serotonin 4 (5-HT 4 ) receptors 


Test Comp. 


IC5o(nM) 


Test Comp 


IC 50 (nM) 


40 


1.7 


Comp. A 


23.0 



Experiment 2: 

10 Assay on evacuation in mice 

[0092] Male mice of Std-ddY strain weighing 25-30 g were used. Free access to food and water was allowed up to 
the beginning of the procedure. 

[0093] The mice (each group: five mice) were placed in a mesh bottom cage for fasting, and they were allowed for 
15 acclimation to new environment for about one hour prior to the start of the experiment. A test compound, which was 
previously suspended in the 0.5 % tragacanth solution, was administered orally to the mice at a dose of 1 mg/kg. The 
fecal pellets were counted and collected at 30, 60 and 1 20 minutes after the treatment of a test compound, and weighed. 
[0094] The statistical judgment of efficacy was carried out between the control group and the treated group, and 
determined by Dunnett's test. 

20 

— : Inactive 

+: Moderately stimulated (P<0.05) 
+ +: Markedly stimulated (p<0.01) 



Table 2 



35 



Assay on evacuation in mice 


Test Comp. 


Effect 


Test Comp. 


Effect 


1* 


++ 


30 


++ 


2 


+ 


32 


+ 


4 


++ 


34 


++ 


8 


++ 


37 


++ 


10 


++ 


52 


++ 


12 


++ 


64 


+ 


18 


++ 


75 


++ 


19 


++ 


76 


++ 


20 


++ 


77 


++ 


21 


++ 


79 


+ 


25** 


++ 


81 


++ 


26 


+ 


86** 


++ 


27 


++ 


90 


+ 



*: The compound of Example 1 (fumarate) (hereinafter, the test compound numbers mean a fumarate of the compound of the corresponding Examples 
except for the numbers marked with **) 

**: Free bases of the compound of the corresponding Examples 



Experiment 3 : 
50 Acute Toxicity 



[0095] Male mice of Std-ddY strain weighing 25-30 g were used in a group of 5 animals. A test compound was 
suspended in physiological saline solution or 1 % lactose solution and administered intravenously to the mice. Then, 
the lethality of the mice was observed for 7 days after the treatment, and 50 % lethal dose (LD 50 ) was determined. The 
LD 50 doses of the compounds ofExamplesl. 10, 12, 18, 20, 21,25 and 26 were all more than 100 mg/kg. 
[0096] As is shown in the results of the above pharmacological experiments, the compounds of the present invention 
and a pharmaceutical^ acceptable acid addition salt thereof show a potent affinity for 5-HT 4 receptors, therefore, they 
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0.05-10 mg/kg/day. . orma __., tl( , J ,|i v acce Dtable acid addition salt thereof are 

[00981 The compounds (I) of the present .nvenfon and a pharmaceutic acc^ao.e a 

usually administered in the form of a pharmaceutical p^nkMM - ^elmay be any corional 

ceutically acceptable carrier or dikient. T */»™^ present invention, 

ones being usually used in the pharmaceutical field and do £«£JST ^° e Xpte. lactose inositol, glucose. 

urn carboxylmethylcellulose, .on exchange res.n. ^^"""^S^ nolyviny pyrrolidone, polyvinyl alcohol, 
lose, low substituted hydroxypropyl cellulose, "^^^'^^'"^r^"^^^ ben tonite. veegum, 

SSSta preparadona. auppoalton.a. pap,! drops ^JSSKSS ^2 *£l£ « 
bj a oonvantlonal mathod. In tha preparapoa of liquids IP.P W^*'™^ be «J„ * , o,^ 
sLpandad in water ^^^^,^-^ t ^'^^^^^^^^^ 

, SSTlS following abbreviations may be used in the following Reference Examples and Examples in order to 
simplify the description. 



5 



FSubstituents] 


Me 


Methyl group 


Et 


Ethyl group 


Pr 


Propyl group 



20 



EP 1 076 055 B1 



(continued) 



[Substttuents] 


iPr 


Isopropyl group 


Bu 


Butyl group 


iBu 


Isobutyl group 


tBu 


t-Butyl group 


Ph 


Phenyl group 



[Solvent for recrystallization] 


CF 


Chloroform 


E 


Ethanol 


EA 


Ethyl acetate 


HX 


n-Hexane 


M 


Methanol 


MEK 


Methyl ethyl ketone 


T 


Toluene 



[NMR] 


s 


Singlet 


d 


Doublet 


t 


Triplet 


m 


Multiplet 


brs 


Broad singlet 


J 


Coupling constant 



Reference Example 1 



Preparation of 1 -[(1 -benzyloxycarbony!)-4-piperid»nylmethyl]-4-(t-butoxycarbonylamino)piperidine: 
[0104] 

(1) To a solution of 4-amino-1 -benzyl pipe rid ine (95 g) in chloroform (600 ml) is added dropwise a solution of di-t- 
butyl bicarbonate (109 g) in chloroform (600 ml) under ice-cooling. The mixture is stirred at room temperature for 
5 hours, and washed twice with water, and washed with a saturated aqueous sodium chloride solution. The solution 
is dried over anhydrous magnesium sulfate, and the solvent is evaporated under reduced pressure. To the residue 
thus obtained is added petroleum ether, and the insoluble solid is collected by filtration, and dried to give 1-benzyl- 
4-(t-butoxycarbonylamino)piperidine (136 g) as a solid. 

(2) To a solution of the above product (70 g) and ethanol (600 ml) is added 10 % palladium-on-carbon (5 g), and 
the mixture is hydrogenated at 40°C under atmospheric pressure. After a theoretical amount of hydrogen is con- 
sumed, the catalyst is removed by filtration, and the filtrate is concentrated under reduced pressure to remove the 
ethanol to give 4-(t-butoxycarbonylamino)piperidine (48.6 g) as a solid. 

M.p. 155-158°C 

(3) To a solution of 1-benzyloxycarbonyl-4-piperidinecarboxylic acid (26 g) in methylene chloride (200 ml) is added 
dropwise thionyl chloride (14.4 ml) at room temperature. The mixture is heated under reflux for one hour, and the 
solvent and the excess amount of thionyl chloride are removed under reduced pressure. To the residue is added 
methylene chloride (400 ml), and thereto is added a mixture of the above obtained 4-(t-butoxycarbonylamino) 
piperidine (20 g) and triethylamine (27 ml) under ice-cooling. The mixture is stirred at room temperature for 4 hours, 
and washed successively with water, a 10 % aqueous citric acid solution, water, a saturated aqueous sodium 
hydrogen carbonate solution, and a saturated aqueous sodium chloride solution, and dried over anhydrous mag- 
nesium sulfate. The solvent is evaporated under reduced pressure to give 1-(1-benzyloxycarbonyl-4-piperidinyl- 
carbonyl)-4-(t-butoxycarbonylamino)piperidine (39 g) as a solid. 
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borane • tetrahydrofuran complex in tetrahydrofuran (1 00 ml) under ice-c^ling, and ^ mixture » tfntf 
temperature for 13 hours. To the reaction mixture is added dropw.se methanol (1 00 i^n^ ^ 
Srrefluxforone hour. The solvent is evaporated under reduced pressure. ^^^^^^1 
in othvi acetate The solution is washed successively with water, an aqueous sod.um hydroxide solution,! ana 

"att^d^ 

under reduced pressure, and the residue is purified by silica gel flash column chromatography (eluent. etnyi 
tate) to give the desired compound (13 g) as a solid. 
M.p. 130-132°C (recrystallized from ethyl acetate) 

Reference Example 2 

Preparation of 4-amino-1-(1-benzyloxycarbonyl-4-piperidinylmethyl) piperidine: 

pies A-D. 
Example A 

Preparation*^^ 
[0107] 

below to give iVbutoxycarbonylam^ m ) 2 80 [6H, s, 

1H-NMR spectrum (CDCI 3 , 8 ppm): 1 .12-2.18 (13H. m). 1 .46 19H. s. (CH3W. 2.63-2.82 (4H, m), 2.80 ion. 

Examples A1 and A2 
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(Example A1 ) 

4-Amino-1-(lKjimethylthiocartDamoyM-piperidinylmethyl)piperidine 
5 (Example A2 ) 

4-Amino-H1-pyrrolidlnecarbonyM-piperidinylmethyl)piperidine 
Example A3 

Preparation of 4-amino-1-(1-methylcarbamoyl-4-piperidinylmethyl)-piperidine: 
[0109] 

15 (1 ) To a solution of diphosgene (160 mg) in methylene chloride (20 ml) is added dropwise a solution of pentafluor- 

ophenol (290 mg) in methylene chloride (10 ml) under ice-cooling, and the mixture is stirred at room temperature 
for one hour. To the reaction solution is added dropwise a solution of 4-(t-butoxycarbonylamino)-1-(4-piperidinyl- 
methyl)piperidine (480 mg) and triethylamine (160 mg) in methylene chloride (10 ml) under ice-cooling, and the 
mixture is stirred at room temperature for 4 hours. The reaction mixture is washed with water and a saturated 

20 aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, and the solvent is evaporated under 

reduced pressure. The residue is purified by silica gel column chromatography (eluent; chlorofomr.methanol = 30: 
1) to give 4-(t-butoxycarbonylamino)-1-(1-pentafluorophenoxycarbonyW-piperidinylmethyl)piperidine (740 mg). 

(2) To a solution of the above product (740 mg) in ethanol (10 ml) is added a 30 % solution of methylamine in 
ethanol (1 .51 g), and the mixture is stirred at room temperature for 8 hours, and the solvent is evaporated under 

25 reduced pressure. The residue is dissolved in chloroform, and the solution is washed with water and a saturated 

aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, and the solvent is evaporated under 
reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloroform: methanol =10: 
1) to give 4-(t-butoxycarbonylamino)-1-(1-methylcarbamoyl-4-piperidinylmethyl)piperidine (460 mg). 

(3) The above product is treated in a similar manner as in Reference Example 2 to give the desired compound. 

30 

Example A4 

Preparation of 4-amino-1-(1-carbamoyl-4-piperidinylmethyl)piperidine: 
35 [0110] 

(1) To a solution of 4-(t-butoxycarbonylamino>-1-(4-piperidinylmethyl)piperidine (590 mg) in methylene chloride 
(30 ml) is added trimethylsilyl isocyanate (220 mg) under ice-cooling, and the mixture is stirred at room temperature 
for 8 hours. The reaction mixture is washed with water and a saturated aqueous sodium chloride solution, dried 

to over anhydrous magnesium sulfate, and the solvent is evaporated under reduced pressure. The residue is purified 

by silica gel column chromatography (eluent; chloroform: methanol = 10:1) to give 4-(t-butoxycarbonylamino) - 
1-(1-carbamoyl-4-piperidinylmethyl)piperidine (540 mg). 

(2) The above product is treated in a similar manner as in Reference Example 2 to give the desired compound. 
45 Example A5 

Preparation of 4-amino-1 -(1 -methoxycarbonyi-4-piperidinylmethyl)-piperidine: 

[0111] The desired compound is obtained in a similar manner as in Example 1 as described below and Reference 
50 Example 2 except that methyl chloroformate (= methyl chlorocarbonate) is used instead of dimethylcarbamoyl chloride 
in Example A-(2). 



55 
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Example A6 

of 4 -amino-1-(1-piperid-^ piperidine: 



Preparation 
5 [0112] 



10 



15 



Example A7 

Preparation of 4-amino-1-[1-(3^^ 



20 [0113] 

pipeline, and 3™«.oxypra>K.~ a ^J!,^f "^„^ H .Jpertdinylmemyllpipert<llne. 



Exam ples A8-A10 



30 



ride in Example A-(2) 
Example A8) 

4-Amino-H1-(1-morp^ 
(Example A9) 

4-Amino-1-(1-acetyM-piperidinylmethyl)piperidine 
(Example A10 ) 

4.Amino-1-(1^imethylsulfamoyM-piperidinylmethyl)piperidine 

45 Reference Example B 

, of 4- a mino-^hloro.2-methoxy-N-t1-(4-pipend^ 4-piperidiny.]benzamide: 



35 



40 



50 



55 



Preparation 
[0115] 



(1)ToH1^.oxycar^^^ 

solution of hydrochiorio acid in ethanol <f ° is added methyiene chionde 

for one hour, and the solvent is evaporated under reduced ° me thoxybenzoic acid (5.3 g). 1-e*h^ 

ToOrnO-andthentheretoarefurtheraddedsucc,^ 

3-(3-dimethylaminopropyl)carDodi.m.de hydrochlond e£ 4 g). and Warn < ' successively wilh water, a 
mixture is stirred at room temperature for 
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purified by silica gel flash column chromatography (eluent; chloroform: methanol = 20: 1 ) to give 4-amino-N-[1-<1 -ben- 
zyloxycarbonyM-piperidinylmethylH-p»peridinyl]-5-chloro-2-methoxybenzamide (1 0.2 g). 
(2) The above product is dissolved in chloroform (1 50 ml), and thereto are added anisole (19 ml), and methanesul- 
fonic acid (11.5 ml), and the mixture is heated under reflux for 3 hours. The reaction mixture is allowed to cool, 

5 and most of the chloroform is removed by decantation. The residue is dissolved in water and washed with chloro- 

form. The aqueous layer is basified with potassium carbonate and extracted with chloroform. The extract is washed 
with a saturated aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, and the solvent is 
evaporated under reduced pressure to give the crude desired compound, which is further treated with fumaric acid 
by a conventional method to give the difumarate of the desired compound. 

10 M.p. 187-189°C (recrystallized from ethanol) 

1 H-NMR spectrum (CDCI 3 , 5 ppm): 1.00-1.17 (2H, m). 1.43-2.20 (12H, m), 2.53-2.67 (2H, m), 2.68-2.80 (2H, 
m), 3.02-3.1 0 (2H, m), 3.88 (3H, s, OCH 3 ), 3.99 (1 H, m). 4.39 (2H, s, NH 2 ), 6.29 (1 H t s, Ph-H), 7.64 <1 H, d. J=7.7Hz, 
CONH), 8.10(1 H,s, Ph-H) 

15 Reference Example C 

Preparation of 4-amino-5-chloro-N-[1 -(4-piperidinylmethyl)-4-piperidinyl}-2,3-dihydrobenzo[b]furan-7-carboxamide: 
[0116] 

20 

(1 ) Methyl 4-aceylamino-5-chloro-2,3-dihydrobenzo[b]furan-7-carboxylate (11 .3 g), which is prepared by the meth- 
od disclosed in Synlett, 1993 , 269), is suspended in a mixture of methanol :water (1:1) (200 ml), and thereto is 
added dropwise a 2N aqueous sodium hydroxide solution (23 ml) under ice-cooling. The mixture is heated under 
reflux for 3 hours, and concentrated under reduced pressure to remove the methanol. To an aqueous solution of 

25 the residue is added a 2N aqueous hydrochloric acid solution, and the precipitated solid is collected by filtration, 

and dried to give 4-acetylamino-5-chloro-2,3-dihydrobenzo[b]furan-7-carboxylic acid (10.5 g). 

(2) To a solution of the above product (4.6 g) in dimethylformamide (60 ml) is added N.N-carbonyldiimidazole (2.9 
g), and the mixture is stirred at room temperature for 30 minutes. To the mixture is further added dropwise a solution 
of 4-amino-1-(1-benzyloxycarbonyl-4-piperidinylmethyl)piperidine (6.0 g) in dimethylformamide (30 ml), and the 

30 mixture is stirred overnight at room temperature. The mixture is concentrated to dryness under reduced pressure, 

and the residue is dissolved in chloroform, washed successively with water and a saturated aqueous sodium 
chloride solution, and dried over anhydrous magnesium sulfate. The solvent is evaporated under reduced pressure 
to give crude 4-acetylamincKN-[1^1-benzyloxycarbo 
robenzo[b]furan-7-carboxamide (11.3 g) as an oily product. 

35 (3) To a solution of the above product (11 .3 g) in methanol (52 ml) is added dropwise 1 N aqueous sodium hydroxide 

solution (54 ml) under ice-cooling, and the mixture is heated under reflux for 5 hours. The reaction mixture is 
concentrated to dryness under reduced pressure, and the residue is dissolved in chloroform, washed successively 
with water and a saturated aqueous sodium chloride solution, and dried over anhydrous magnesium sulfate. The 
solvent is evaporated under reduced pressure to give crude 4-amino-N-[1-(1-benzyloxycarbonyl-4-piperidinylme- 

40 thyl)-4-piperidinyl]-5-chloro-2,3-dihydrobenzo[b]furan-7-carboxamide (7.59 g) as an oily product. 

(4) The above product is treated in a similar manner as in Example B-(2) to give the desired compound. 

1 H-NMR spectrum (CDCI 3 , 5 ppm): 0.95-1 .20 (2H, m), 1 .42-2.20 (12H, m), 2.50-2.65 (2H, m), 2.68-2.82 (2H, 
m), 3.00-3.12 (4H, m), 3.97 (1H, m), 4.26 (2H, brs, NH 2 ), 4.77 (2H, t, J=8.1Hz), 7.25 (1H, d, J=7.8Hz. CONH). 
7.86 (1H, s, Ph-H) 

45 

Reference Example D 

Preparation of 4-amino-5-chlorcHN-[1 -(4-pipe rid iny I methyl 
7-carboxamide: 

50 

[0117] 

(1 ) Similar procedures as Example C-(2) are repeated except that 4-amino-5-chloro-2,2-dimethyl-2,3-dihydroben- 
zo[b]furan-7-carboxylic acid is used instead of 4-acetylamino-5-chloro-2,3-dihydrobenzo[b]-furan-7-carboxcylic 

55 acid in Example C-(2) to give 4-amino-5^chloro-N-[1-(1-benzyloxycarbonyl-4-piperidinylmethyl)-4-piperidinyl]- 

2,2-dimethyl-2,3-dihydrobenzo[b]furan-7-carboxamide. 

(2) The above product is treated in a similar manner as in Example B-{2) to give the desired compound. 
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Example 1 



10 



15 



Preparattonof^ami^^ 

chloroform) to give the desired compound (720 mg) as white amorphous. 

M.p. 223-225°C (recrystallized from ethanol) 
Examples 2-17 

20 Example 1 
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Table 3 




Solv. for 
recrystal. 



o 




rum Eucne 


1 £4.1 «f% 


TP 
Hi 


3 


-CO-N(iPr) 2 


1/2 Puma rate 
1/2 EtOH 


192-194 


E 


4 


-CO-N(Me)Et 


Fumarate, 1/41^0 


205-207 


E 


5 


-CO-N(Me)Pr 


Fumarate, 1/411,0 


191-193 


E 


6 


-CO-N(Me)iPr 


Fumarate, 1/4 I^O 


206-208 


E 


7 


-CO-N(Me)CH2CH(Me) a 


Fumarate, 1 /4 H^O 


190-192 


E 


Q 
O 


• \^\J - in [me )rn 


runiaraie 


1 / 1-1/ O 


TT 

r* 


9 


-CO-N(Fh) 2 


Fumarate, 1/4 H^O 


163-165 


E 


10 


-CS-N(Me)2 


Fumarate 


212-214 


E 


10a 


-CS-N(Me) 2 




136-138 


MEK-T 


11 
12 
12a 


-CS-N(Et) 2 
-CO-*Q) 


Fumarate, 1/2 H a O 

Fumarate 

1/4 HaO 


171-173 
223-225 
156-158 


E 
E 
EA-T 


13 


/ — V 
— CO-I^JO 


Fumarate 


227-229 


E 


14 




Fumarate, 1/4 HgO, 
1/4 EtOH 


236-238 


E 


15 


-CCH^jV-Me 


2 Fumarate, 1/4 H^O, 
1/4 EtOH 


204-206 


E 


16 


-S02N(Me) a 


Fumarate 


215-217 


E 


17 


-co-rQ 


Fumarate 


225-227 


E 



Examples 18-23 

[0121] The following compounds as listed in Table 4 are obtained in a similar manner as in Example 1 except that 
4-amino-5-chloro-N-[1-(4-piperidinylmethyl)-4-p^ and the corre- 

sponding various carbamoyl chlorides or thiocarbamoyl chlorides are used instead of 4-amino-5-chloro-2-meth- 
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corresponding starting compounds. 



Table 4 



15 



20 



25 



30 



no. • 
18 


-CO-N(Me) 2 


Fumarate 


222-225 


E 


19 


-CO-N(Et) 2 


Fuxnarate 


172-174 


E 


20 


-CS-N(Me) a 


1 /2 Fumarate, MeOH 


165-168 


M 




-CS-N(Me) a 




179-180 


CF-EA 


20a 






21 




Fumarate 


229-231 


M-E 


22 


-CO-NH 2 


1 /2 Fumarate 


205-207 


M-E 


23 


-CO-NH(Me) 


Fumarate. 1/4 HgO 


212-214 


M-E 



Example 24 

Preparation of 4-amino^h.oro-N-[1-(1^^ 
35 2,3-dihydrobenzo[b]-furan-7-carboxamide: 

M.p. 193-195°C (recrystallized from ethanol) 

45 Example 25 

Preparation of 4-amino-5-ch^ 

compound, 
compound. 

M.p. 203-205°C (recrystallized from ethanol) 
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Example 26 

Preparation of 4-amino-5-bromo-N-[1 -(1 ^imethylcarbamoyM-piperidinylmeto^^ 

[0126] The desired compound is obtained in a similar manner as in Example C-(2) except that 4-amino-5-bromo- 
2-methoxybenzoic acid and 4-amino-1-(1-dimethylcarbamoyl-4-piperidinylmethyl)piperidine are used instead of 
4-acetylamino-5-chloro-2,3-dihydrobenzo[b]furan-7-carboxylic acid and 4-amino-1-(1-benzyloxycarbony1-4-piperidi- 
nylmethyl)piperidine in Example 0(2), respectively. 

[0127] The desired compound thus obtained is dissolved in ethanol, and thereto is added fumaric acid, and the 
precipitated crystals are collected by filtration, and dried to give the fumarate of the desired compound as white crystals. 
M.p. 226-230°C (recrystallized from ethanol) 

Examples 27-36 

[0128] The compounds as listed in Table 5 are obtained in a similar manner as in Example C-(2) except that the 
corresponding starting compounds are used instead of 4-acetylamino-5-chloro-2 f 3-dihydrobenzo[b]furan-7-carboxylic 
acid and 4-amino-1-(1-benzyIoxycarbonyl-4-piperidinylmethyl)piperidine in Example C-(2). 



Table 5 







X 






co-nC q2 












• 


• Q 




Ex. 
No. 


R< 




Q 2 


Q 


M.p. (°C) 


Solv. for 
recrytal. 


27 


Et 


Et 


Et 


1/2 Fumarate, 1/21^0, 
l/2EtOH 


154-157 


E 


27a 


Et 


Et 


Et 




164-165 


E 


28 


Pr 


Me 


Me 


Fumarate 


178-180 


E 


29 


Pr 


Et 


Et 


Fumarate, EtOH 


115-118 


E 


30 


iPr 


Me 


Me 


1/2 Fumarate, 1/4 HjO, 
EtOH 


202-205 


E 


31 


iPr 


Et 


Et 


Fumarate, EtOH 


114-117 


E 


32 


Et 


-(CH,U- 


Fumarate 


211-213 


E 
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(Example 33) 

4-Amino-5*hloro^ ' ' 

1/2 hydrate: m.p. 210-212°C (recrystallized from ethanol) 

(Example 34) 

4-Amino-54>r^^ 
m.p. 221-225°C (recrystallized from ethanol) 

(Example 35 ) 

4* n *K**om^ ' fUmarate ' 1M 

ethanolate: m.p. 228-230°C (recrystallized from ethanol) 

(Example 36) 

4- Am ino-5-bro m o«^ ' "* 

206-208°C (recrystallized from ethanol) 

Example 37 

Preparation of 4*-no*<*^^ 

[0129] To a solution of oh.oromethy. N-pheny.carbamate (220 mg). which is ^^^SSt!S^ 
5S Commun.. 1996, 26. 4253. * -*"^> * 

oxv-N-[1-(4-piperidinylmethylH-P'Pendinyl]benzam.de (910 mg)in eman ^"™' . duced p ressU re. and 

white amorphous. ^ /r * />iTn ™\ thi.Q nhtained is dissolved in ethanol, and thereto is added 

35 1/4 hydrate (530 mg) of the desired compound. 

M.p. 212-214°C (recrystallized from ethanol) 

Examples 38-51 
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Table 6 



CO 

OCH: 



Ex. 
No. 


O 2 


o 




Solv. for 
recrystal. 


38 


Fh-4-Cl* 


Fumarate, 1/4H20 


213-215 


E 


39 


Ph-4-OMe 


Fumarate, 3/4H20 


188-190 


M-E 


40 


Ph-4-Me 


Fumarate, 1/21^0 


197-199 


E 


41 


Ph-4-COOEt 


Fumarate, l/4HaO 


214-216 


E 


42 


Pr 


Pumarate 


215-217. 


E 


43 


iPr 


Fumarate 


209-211 


E 


44 


Bu 


Fumarate 


211-213 


E 


45 


iBu 


Fumarate 


220-222 


E ... 


46 


tBu 


Fumarate 


203-205 


E 


47 


CH^h 


Fumarate, 1/41^0 


197-199 


E 


48 


Cydopropyl 


Fumarate 


213-215 


E 


49 


Cyclopentyl 


Fumarate 


214-216 


E 


50 


Cyclohexyl 


Fumarate 


211-213 


E 


51 


Cycloheptyl 


Fumarate 


193-195 


E 



Ph-4-Cl means 4-chlorophenyl group. 



Example 52 

Preparation of 4-amino-5-chIoro-N-[1 -(1 -phenylcarbamoyM-piperidinylm^ 
furan-7-carboxamide: 

[0132] The fumarate of the desired compound is obtained in a similar manner as in Example 37 except that 4-amino- 
5-chloro-N-[1-(4-piperidinylmethylH^ is used instead of 4-amino- 

5-chloro-2-methoxy-N-[1-(4-piper^^ in Example 37. 

M.p. 213-215°C (recrystallized from ethanol) 
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Example 53 

Preparation of 4«mino-M1-(1.»rt^^ 

s [0133, Toaso.utionof4-amino^^ 

meinylene chioride (30 m.) is added M""^"^ ^J^J^J^Z^!^ «*■"" ch,oride 
room temperature for 1 5 hours. The react™ ™f^£^£^^ reduced pressure. The residue 
solution, dried over anhydrous magnesium sulfate, and he solvent = . to ive 4-amino-5-chto- 

desired compound. 

M.p. 222-224°C (recrystallized from ethanol) 

15 

Example 54 

Preparation of 4«mino-5-ch.oro^^ 

isocyanate is used instead of trimethylsilyl isocyanate in Example 53. 
M.p. 215-217»C (recrystallized from ethanol) 

Example 55 

Preparation of 4-amino-5-ch.oro-2^^ 
benzamide (the same of the compound of Example 12): 

'concentrated to dryness under reduced «*«•• «" «" s ° We "" 5 

SSSTi S?, ,„ „« the desired compound <7» m 9 V as end thereto is edded tun** add. 

as white crystals. 

M.p. 223-225°C (recrystallized from ethanol) 



25 



30 



35 



40 



Example 56 

Preparation of 4-amino-5^oro^^^ 

45 [0138] To4-amino.5-ch,oro-2-methox, N1 H 

mg). which is prepared in . .simile, ^ann^in 2SS3» ml), and the mixture is heated at IWC 

ylcarbamoyl chloride, is added a 30 /. solution or nre<ny.a reduced pressure, and to the residue is 

for 8 hours in a sealed tube. The mixture ,s concentrate ?2^^SS^c^ solution, dried over 
added chloroform. The solution is washed with water and a ^^^,^^'^5 "^,^ by silica gel column 

ao anhydrous magnesium sulfate, and ^JS^S^So i> as amorphous, 

chromatography (eluent; chloroform: methanol - ^ "^^fj^ and tnereto £ added fumaric acid, and the 

M.p. 202-204°C (recrystallized from ethanol) 



55 
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Example 57 

Preparation of 4-amino-5-chloro-2-hydroxy-N-[1-[1-(1-piperidm^ 
benzamide: 

[0140] The fumarate of the desired compound is obtained in a similar manner as in Example 55 except that piperidine 
is used instead of pyrrolidine in Example 55. 

M.p. 210-212°C (recrystallized from ethanol) 

Example 58 

Preparation of 4-amino-5-chloro-N-[1 -(1 Klimethylc^rtDamoyM-piperidinylmethyl)-4-piperidinyl]-2-hydroxybenzamide: 

[0141] The fumarate of the desired compound is obtained in a similar manner as in Example C-(2) except that 4-ami- 
no-5-chloro-2-hydroxy-benzoic acid and 4-amino- 1 -( 1 -d imethylca rbamoyl-4-piperid iny I methyl )-piperidine are used in- 
stead of 4-acetylamino-5-chloro-2 f 3-dihydrobenzo[b]furan-7-carboxylic acid and 4-amino-1-(1-benzyloxycarbonyl- 
4-piperidinylmethyl)piperidine in Example 0(2), respectively. 
M.p. 211-213°C (recrystallized from ethanol) 

Example 59 

Preparation of 4-amino-5-chloro-2-hydroxy-N-[1-[1-(1-^^ 
benzamide: 

[0142] The fumarate • 1/4 hydrate of the desired compound is obtained in a similar manner as in Example C-(2) 
except that 4-amino-5-chloro-2-hydroxy benzoic acid and 4-amino-1-[1-(1-pyrrolidinecarbonyl)-4-piperidinylmethyl]pip- 
eridine are used instead of 4-ac^tylamino-5-chloro-2 t 3-dihydrobenzo[b]furan-7-carboxylicacid and 4-amino-1-(1-ben- 
zyloxycarbonyl-4-piperidinylmethyl)piperidine in Example C-(2), respectively. 
M.p. 209-211 °C (recrystallized from ethanol-isopropanol) 

Example 60 

Preparation of 4-amino-5-chloro-2-methoxy-N-[1 -[1 -(4-methoxybenzoyl)-4-piperidinylmethyl]-4-piperidinyl] 
benzamide: 

[0143] To a solution of 4-amino-5-chloro-2-methoxy-N-[1-(4-piperidinylmethyl)-4-piperidinyI]benzamide (610 mg), 
4-methoxybenzoic acid (220 mg), and benzotriazol-l-yloxytris(dimethylamino) phosphonium • hexafluorophosphate 
(BOP reagent) (710 mg) in methylene chloride (30 ml) is added triethylamine (0.33 ml) at room temperature, and the 
mixture is stirred for 5 hours. The reaction mixture is washed with water, a saturated aqueous sodium hydrogen car- 
bonate solution, and a saturated aqueous sodium chloride solution, dried over anhydrous sodium sulfate, and the 
solvent is evaporated under reduced pressure. The residue is purified by silica gel column chromatography (eluent; 
chloroform:methanol = 40:1 -> 20: 1) to give the desired compound (650 mg) as yellow amorphous. 
[0144] The desired compound (free base) thus obtained is dissolved in ethanol, and thereto is added a solution of 
fumaric acid in ethanol, and the precipitated white crystals are collected by filtration, and dried to give the fumarate • 
monohydrate of the desired compound. 

M.p. 187-189°C (recrystallized from ethanol) 

Examples 61-71 

[0145] The compounds as listed in Table 7 are obtained in a similar manner as in Example 60 except that the various 
carboxylic acids are used instead of 4-methoxycarboxylic acid in Example 60. 
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Table 7 



cl xx° 



0NH "Cy N_<:H2 ^C N_CO ^ 7 



OCH 3 



61 Ph-4-Me* Fumarate 

62 Ph-2-OMe-4-NHj-5-a 1/41^0 



63 -CHjOMe 

64 -(CHJa-OMe 

65 -(CH^-OH 

66 -(CHalrOEt 

67 -(CH^-OEt 

68 -(CHja-OPr 

69 -(CHaia-COOMe 



Fumarate 
Fumarate 
Fumarate 
Fumarate 
Fumarate 
Fumarate 
Fumarate 
Fumarate 



Sotv. for 
M -P-l M recrystal. 





Fumarate 

* : Fh-4-Me means 4-methylphenyl group. 



207-209 
259-261 
209-211 
184-186 
213-215 
194-196 
190-192 
182-184 
201-203 
230-232 
222-224 



E 

M-E 
E 
E 
E 
E 
E 
E 
E 
E 
E 



Example 72 

Preparation of 4-^^ 

{0 U* To a so.ution of ^no-5-c^ 

and triethy.amine (0.22 ml) in methylene chlonde (30 ^^^^^^Sm^ aqueous sodium chloride 
the mixture is stirred for 5 hours. The r^Z^^^^^ ^ preSSUr6 - ^ 

(610 mg). m _ 

M.p. 114-116°C (recrystallized from ethanol) 



Exam ples 73-78 



TaMe 8 are obtained in . similar manner as in Example 72 except mat .arioae 



34 



EP 1 076 055 B1 



Table 8 



5 




c y r v 


.CONH— V-CHf^ V— CO-R 


7 








X>CH 3 


•Q 




4 ft 


Ex. 
No. 


R 7 


Q 


M.p. (°C) 


Solv. for 
recrystal. 




73 


Ph-4-Cl 


Fumarate, l/4HaO 


222-224 


E 


15 


74 


Ph-3,4,5-(OMe) 3 * 


1/411,0 


198-200 


M-E 




75 


Me 


Fumarate 


229-231 


E 


20 


76 


-OMc 


Fumarate, 1/2H;jO 


233-235 


E 




77 


-OEt 


Fumarate 


220-222 


M-E 




78 


-COOEt 


Fumarate 


203-205 


E 



25 



Ph-3,4,5-(OMe) 3 means 3,4,5-trimethoxyphenyl group. 



Example 79 

30 Preparation of 4-amino-5-chloro-N-[1-(1 -formyM-piperidi ny I methyl 

[0148] To a solution of Imidazole (330 mg) in dimethylformamide (0.74 ml) is added trimethylsilyl chloride (0.61 ml) 
at room temperature, and the mixture is stirred for 20 minutes. To the solution is added 4-amino-5-chloro-2-meth- 
oxy-N-[1-(4-piperidinylmethyl)-4-piperidinyl]-benzamide (610 mg), and the mixture is stirred at room temperature for 
24 hours. To the reaction mixture is added a small amount of water, and the mixture is concentrated to dryness under 
reduced pressure. To the residue is added water, and the mixture is extracted with chloroform. The organic layer is 
washed with a saturated aqueous sodium chloride solution, dried over anhydrous sodium sulfate, and the solvent is 
evaporated under reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloroform: 
methanol = 30:1 -» 20:1) to give the desired compound (200 mg) as amorphous. 

[0149] The desired compound (free base) thus obtained is dissolved in ethanol, and thereto is added a solution of 
fumaric acid in ethanol, and the precipitated crystals are collected by filtration, and dried to give the fumarate of the 
desired compound as white crystals. 

M.p. 206-208°C (recrystallized from ethanol) 



35 



40 



45 Example 80 

Preparation of 4-amino-5-chloro-2-methoxy-N-[1 -[1 -(4-methoxybutyrylH-piperid' nv,metn y l]-4-piperidinyl]benzamide: 

[0150] The desired compound is obtained in a similar manner as in Example 60 except that 4-methoxybutyric acid, 
so which is prepared by the method disclosed in J. Org. Chem. 1 994, 59, 2253, is used instead of 4-methoxybenzoic acid 
in Example 60. 

[0151] The desired compound (free base) thus obtained is dissolved in ethanol, and thereto is added a solution of 
fumaric acid in ethanol, and the precipitated crystals are collected by filtration, and dried to give the fumarate of the 
desired compound. 
55 M.p. 200-202°C (recrystallized from ethanol) 
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15 



20 
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30 



Example 81 

P ^0 ) 4.am,no.^,0-^hdx^ 

(0152] The dead* oompdond - — * • * tS'JSS^-^- 1 
nylmemyl)pipeddina in Exampte CK2), "^J* dlss0 , ve() ,„ elh3ral . and Ihaaetd i. added a solution el 

S3. s-ssns: ssa^snr«*-- * — » - - - - - — • • ,o 

ethanolate of the desired compound. 

M.p. 175-1 77°C (recrystallized from ethanol) 

Example 82 

Prepara «onof4-am^^ 
benzamlde: 

desired compound. 

M.p. 207-209°C (recrystallized from ethanol) 

Example 83 

P^ionoM-amino^^^ 

.■S^n^^Mn^^"^- - - 

n^elnyllpiparidin. In Example ^ 2 »/^?~* |^ ls diss<ave d In elhend, and thereto Is added a aoMWi £ 

E2. jssassrsi- * — • - - - *• - - * 

desired compound. 

M.p. 233-235°C (recrystallized from ethanol) 

Example 84 

Prepara «ono,4.an*o*,WH»^^ 



40 



45 



50 



ricjjaiauwii v. - — -- - 

acetonitnle (30 ml) are added potassium eartwj*. ' 8 °3°'™4^ reduced p^aure. The residue la dissolved I m 
heated »der reflux to, 16 hours, end TatKedC^e aodium cWoride eo.utioo. dded •»«*»- 

chlorolorm. add the mixture Is washed ««h w»t _«djr ^ me residua Is partW oy at «e pel 

hydrate of the desired compound as white crystals 

M.p. 268-270°C (recrystallized from methanol-ethanol) 



55 Examples 85-98 



Examples 8d-mb 

.. listed in Table 9 are obtained in a similar mender as in Example 84 except that vaoous 
SLEEVES— - 3-d.l-o.a— ,n Example =4. 
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Table 9 



H 2 N^T)CH 3 



Ex. 
No. 


A 


Q 


M.p. (°C1 


Solv. for 
recrystal. 


85 


-CHaCOMe 


3/2 Fumarate, 3/4 EtOH 


202-204 


M-E 


86 


-CHaCOEt 


3/2 Fumarate, 1/4 EtOH 


185-187 


E 


86a 


-CHaCOEt 


5/4 HjO 


97-100 


EA-HX 


87 


-CHaCOQMeJa 


2 Fumarate 


202-204 


E 


88 


-(CHa) 3 -COMe 


2 Fumarate, l/4HaO 


163-165 


E 


89 


-(CHjJa-COEt 


2 Fumarate 


195-197 


E 


90 


-CHjCOOEt 


Fumarate 


193-195 


E 


91 


-(CHaJa-COOEt 


2 Fumarate 


203-205 


E 


92 


-(CHa) 3 -COOEt 


2 Fumarate 


177-180 


M-E 


93 


-(CHa) 4 -COOEt 


2 Fumarate 


184-186 


E 


94 


-(CHa) 5 -COOEt 


2 Fumarate, l/4HaO 


177-179 


E 


95 


-(CHa) 2 -CH(Me)COOMe 


2 Fumarate 


191-193 


M-E 


96 


-CH(Me)COOEt 


3/2 Fumarate 


199-201 


E 


97 


-CH(Et)-COOEt 


3/2 Fumarate, 1/21^0 


190-192 


E 


98 


-CH(Bu)COOEt 


3/2 Fumarate 


200-202 


E 



Example 99 

Preparation of 4-amino-N-[1 -[1 -(2-butanon-1 -ylH-piperidinylmethylH-piperidinyl]-5-chloro-2,3Kjihydrobenzo[b] 
furan-7-carboxamide: 

[0161] The difumarate • 1/4 hydrate • 1/2 ethanolate of the desired compound is obtained in a similar manner as in 
Example 84 except that 4-amino-5^h1oro-N-[1-(4-piperid^ 

boxamide and 1-chloro-2-butanone are used instead of 4-amino-5-chloro-2-methoxy-N-t1-(4-piperidinylmethyl)-4-pip- 
eridinyl]benzamide and 3-chloro-2-butanone in Example 84, respectively. 
M.p. 210-213°C (recrystallized from ethanol) 
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Example 100 

P^arationof4-amino-5^lor«^ 
2 3-dihydrobenzo[b]furan-7-carboxamide: 

2-butanone in Example 84, respectively. 
10 M.p. 1 88-1 89°C (recrystallized from ethanol) 

Exam ples 101-105 

no-1-(1-benzyloxycarbonyl-4-piperidinylmethyl)piperidine in Example C-<2). 
(Example 101 ) 

4-Amino-N-[1K1-dimethy.carbamoyM-pi P erid^ " 
232-234°C (recrystallized from methanol-ethanol) 

(Example 102) 
4-Amin<v5-iodo-2^^ 

m.p. 235-237°C (recrystallized from methanol-ethanol) 
(Example 103) 

4-Amino-5-ch.oro^H1^^ 

IcXtamide • fumarate 1/4 ethano.ate: m.p. 230-232°C (recrystallized from ethanol) 

(Example 104 ) 
N . [H i-AcetyM^^ 

fumarate: m.p. 235-237°C (recrystallized from ethanol) 



15 



20 



25 



30 



35 



40 



( Example 105 ) 



4-Amino-5-ch.oro-N-l1-^ 

7-carboxamide • fumarate: m.p. 236-238'C (recrystallized from ethanol) 

Example 106 

45 preparation of 4-amino^^ 
2-methoxybenzamide: 

50 ride in Example 1. 

M.p. 213-215°C (recrystallized from ethanol) 
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Preparation 1 : Preparation of tablets: 



[0165] 



4-Aminc>-5K;hloro-N-[1-(lHjim^ 


5g 


fumarate 




Lactose 


80 g 


Corn starch 


30 g 


Crystalline cellulose 


25 g 


Hydroxypropyl cellulose 


3g 


Light anhydrous silicic acid 


0.7 g 


Magnesium stearate 


1.3 g 


[0166] The above components are mixed and kneaded in a conventional manner, and the mixture is granulated. The 


mixture is further tabletted to give 1 ,000 tablets (each 145 mg). 




Preparation 2: Preparation of capsules: 




[0167] 




4-Aminc>-5-chloro-N-[1-(1<limethylca^ 


10g 


fumarate 




Lactose 


160 g 


Corn starch 


22g 


Hydroxypropyl cellulose 


3.5 g 


Light anhydrous silicic acid 


1.8 g 


Magnesium stearate ! 


2.7 g 



[0168] The above components are mixed and kneaded in a conventional manner, and the mixture is granulated, and 
each 200 mg of the resultant is packed into a capsule to give 1,000 capsules. 



Preparation 3: Preparation of powder: 




[0169] 




4-Amino-5K;hloro-N41-(lKJimethyte 


10 g 


fumarate 




Lactose 


960 g 


Hydroxypropyl cellulose 


25 g 


Light anhydrous silicic acid 


5g 



[0170] The above components are mixed by a conventional manner to give a powder preparation. 



Preparation 4 : Preparation of injection (amount for 1000 ampoules): 
[0171] 



4-Aminc>-5-chloro-N-[1-(1-dimethylcarbamoyl-4-pipendinylmethyl)-4-piperidinyl]- 

2-methoxybenzamide fumarate 

Sorbitol 

Distilled water for injection 


10g 

100 g 

q.s. 




Totally 2000 ml 



[0172] 4-Amino-5^hlorcHN-[1-(1-dimethylcarbamoyM-piperidinylmethyl)-4-piperidinyl]-2-methoxybenzamide fu- 
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10 



15 



20 minutes. 

INDUSTRIAL APPLICABILITY 

t0 173] ThecompoundWofthepresent — 

a potent affinity for 5-HT 4 receptors . and can b, . useful ^^^S^U^, drug-induced con- 
gastrointestinal diseases (e.g.. irntable bowel syndrome J fiacod ^ ^ tra| nervous diseases (e. 

as a gastrointestinal motility enhancer or a gastrointesfnal prokmebc agent. 



Claims 

20 1 . A compound of the formula (I): 



25 



30 



At — CONH ^^^ CH 2"^3^ 
wherein Ar is a group of the following formula (Ar-1) or (Ar-2): 



(I) 



35 



40 



45 



OR 4 



R 3 ' 

(Ar-1) 




(Ar-2) 



(in which R 1 is a halogen atom. 



n is 1 

A is a group of the following formula (A-1). (A-2) or (A-3) : 



-2-N(Q 1 )(Q 2 ) (A " 1) 



50 



55 



(in which Z is -CO-, -CS- or -S0 2 -, c ~ cycloalkyl group, a 
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a C r C 4 alkoxy group, a C 1 -C 4 alkoxycarbonyl group, a trifluoromethyl group, an amino group, a mono- or di- C,-C 4 
alkylamino group, a cyano group and a nitro group, or Q 1 and Q 2 may combine together with the nitrogen atom to 
which they bond to form a pyrrolidine ring, a piperidine ring, a hexahydroazepine ring, a morpholine ring, a thio- 
morpholine ring, or a piperazine ring having optionally a C r C 6 alky! or benzyl substituent on the other nitrogen 
atom); 

-CO-R 7 (A-2) 

(in which R 7 is a hydrogen atom, a C-pCg alkyl group, a C^-Cg alkoxy group, a C-j-Cg alkoxycarbonyl group, a 
C r C 6 alkyl group being substituted by a hydroxy, C^-Cq alkoxy or C-j-Cg alkoxycarbonyl group, or a phenyl group 
which may be optionally substituted by one to three groups selected from a halogen atom, a C 1 -C 4 alkyl group, a 
Cj-C 4 alkoxy group, a C<|-C 4 alkoxycarbonyl group, a trifluoromethyl group, an amino group, a mono- or di- C^-C 4 
alkylamino group, a cyano group and a nitro group); 

-(CH 2 ) p -CH(R 8 )-COR 9 (A-3) 

(in which p is 0, 1 , 2, 3, 4 or 5, 

R 8 is a hydrogen atom or a Cj-Cg alkyl group, and 

R 9 is a CpCg alkyl group or a C^Cg alkoxy group), 

or a pharmaceuticslly acceptable acid addition salt thereof. 

A compound according to claim 1, wherein in the formula (Ar-1), R 2 and R 3 are both hydrogen atoms and R 4 is a 
methyl group, an ethyl group, a propyl group or an isopropyl group, or in the formula (Ar-2), R 2 and R 3 are both 
hydrogen atoms, R 5 and R 6 are both hydrogen atoms or one of them is a methyl group, and the other is a hydrogen 
atom, and n is 1 , or a pharmaceutical ly acceptable acid addition salt thereof. 

A compound according to claim 2 of the formula (1-1) : 

R l >^^^CONH-^^N^H 2 -(^N— A 1 [I- 1 ) 



wherein R 1 is a halogen atom, R 41 is a methyl group, an ethyl group, a propyl group, or an isopropyl group, A 1 is 
a group of the following formula (A 1 -1 ), (A 1 -2) or (A 1 -3): 

-Z-N(Q 11 )(Q 21 ) (A 1 -1) 

(in which Z is -CO-, -CS- or -S0 2 -, Q 11 and Q 21 are the same or different and each a methyl group, an ethyl 
group, a propyl group, or an isopropyl group, or Q 11 is a hydrogen atom, and Q 21 is a cyclopentyl group, a cyclohexyl 
group, a cycloheptyl group, or a phenyl group which may be optionally substituted by a halogen atom, a C1-C4 
alkyl group or a C r C 4 alkoxy group or Q 11 and Q 21 may combine together with the nitrogen atom to which they 
bond to form a pyrrolidine ring or a morpholine ring); 

-CO-R 71 (A 1 -2) 

(in which R 71 is a hydrogen atom, a methyl group, an ethyl group, a propyl group, a methoxy group, an ethoxy 
group, a C r C 4 alkyl group being substituted by a methoxy, ethoxy, methoxycarbonyl or ethoxy carbony I group, or 
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a pheny. group which may be optiona.ly subscituted by 1 to 3 groups se.ected from a ha.ogen atom, a Cl -C 4 a.Kyt 
group, a a |kox y 9 roup and an amm ° grOUp); 

-(CH 2 )p'-CH(R 81 )-COR 91 (A 1 -3) 

(in which p- is 0. 1 or 2. R" is a hydrogen atom, a methyl group, or an ethyl group. R* is a methyl group, 
an ethyl group, a methoxy group, or an ethoxy group), 
or a pharmaceutical^ acceptable acid addition salt thereof. 

4. A compound according to claim 2 of zhe formula (l-T): 

R t v ^CONH^N-CH 2 -^N--A' 

H 2 N Y_}° 

wherein Ri is a halogen atom, and A 1 is a group as defined in claim 3. or a pharmaceutic^ acceptable acid 
addition salt thereof. 
5. A compound according to claim 3 of the formula (I-2): 

f 

or an ethoxy group, and p" is 0. 1 or 2, 

or a pharmaceutically acceptable acid addition salt thereof. 

6. A compound according to claim 2 of the formula (I-3): 

k t2 



22 



(1-3) 



an 

with the nitrogen atom 
salt thereof. 



7. A compound according to claim 2 of the formula (1-4): 
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(1-4) 



wherein R 11 is a chlorine atom or a bromine atom, R 42 is a methyl group, an ethyl group, or an isopropyl group, 
Z 2 is -CO- or -CS-, Q 12 ' is a hydrogen atom, a methyl group, or an ethyl group, Q 22 ' is a methyl group, an ethyl 
group, or a phenyl group, or Q 12 ' and Q 22 ' may combine together with the nitrogen atom to which they bond to 
form a pyrrolidine ring, 

or a pharmaceutically acceptable acid addition salt thereof. 

8. A compound according to claim 2 that is selected from the following compounds: 

4-aminc>-5-chloro-N-[1-(1^imethylcarbamoyM-p^ 
7-carbixamide; 

4-amincK5-chloro-N-[1-(1<liethylcarbam 

7-carboxamide; 

4-amino-5-chloro-N-[1-(lHdto 

furan-7-carboxamide; 

4-aminc>-5-chloro-N-[1-[1-(^ 

furan-7-carboxamide; and 

4-amino-5-chlorCHN-[1-(1-phenyirait>amoyl^^ 

7-carboxamide, 

or a pharmaceutically acceptable acid addition salt thereof. 

9. A compound according to claim 2 that is selected from the following compounds: 

4-amino-5-chloro-N-[1-(1^imethylcato^ 

4-amino-5-chloro-N-[1-[1-(N-ethyl-N^ 

mide; 

4-amino-5-chloro-2-methoxy-N-[1-^ 
zamide; 

4-amino-5-chloro-N-[1-(1<iimethyl^ 

4-amino-5-chloro-2-methoxy-N-[1-[^ 

4-amino-5-chlorcHN-[1-(1-dimethylcar^^ 

4-amincH5-bromo-N-[1-(1-dimethylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2-metho 

4-amino-5-chloro-N-[1-(1-diethylra^ 

4-amino-5-chloro-N-[1-(1-dimeth^^ 

4-amino-5-bromo-2-methoxy-N-[1 -[1 -(^ 

4-amino-5-chloro-2-methoxy-N-[1-0 and 
4-amino-5-chloro-2-methoxy-N-[1-[1-(2-butanon-3-ylH^ 

or a pharmaceutically acceptable acid addition salt thereof. 

10. A compound according to claim 3, which is N-[1-(1-acetyl-4-piperidinylmethy!H-P i P erid ' n yn^- am ' n ^ 5 ^ , °^ 
2-methoxybenzamide. 

11. A compound according to claim 3, which is 4-amino-5-chloro-2-methoxy-N-[1-(1-(3-methoxy-propionyl>-4-P i P erid " 
inylmethyl) -4-piperidinyl]benzamide. 

12. A pharmaceutical composition, which contains as an active ingredient a compound as claimed in any one of claims 
1 to 11, or a pharmaceutically acceptable acid addition salt thereof. 

13. A process for preparing a compound of the formula (I) as defined in claim 1 : 
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Ar-CONH-^N— CH 2 -^Va (1) 

or a pharmaceutical* acceptable acid addition salt thereof, which comprises the following process (a), (b), (c). (d), 
(e), or (f): 

(a) when the compound (I) is a compound of the formula (I) wherein A is a group of the formula (A-1 ), reacting 
a compound of the formula (II): 



TO 



Ar-CONH-^^N-CH 2 --(^NH 

wherein Ar is the same as defined in claim 1 with a compound of the formula (III): 

X-Z-N(Q 1 )(Q 2 ) (,,,) 

hydrogen atom, and Z is -CO- or -CS-. reacting a compound of the formula (II). 

Ar-CONH ~(^/- CH 2 -^^NH M 
wherein Ar is the same as defined in claim 1. with a compound of the formula (IVa) or (IVb): 

0=C=N-Q 23 < IV3) 

23 (IVb) 



S=C=N-Q 



(c) when the compound (I) is a 
is -CO-, reacting a compound of the formula (V) 



Ar-CONH -<^V- CH 2 -<^N— CO— L 4 



(V) 



wherein L 4 Is a leaving group, and Ar is the same as defined in claim 1 . with a compound of the formula (V.): 

HN(Q 1 )(Q 2 ) (V ° 

wherein Q 1 and Q 2 are the same as defined in claim 1; 
(d) reacting a compound of the formula (VII): 

Ar-COOH 
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wherein Ar is the same as defined above, or a reactive derivative thereof, with a compound of the formula (VIII): 



H 2 N — ^ V-CH 2 — ^ V-A 



(VIII) 



wherein A is the same as defined in claim 1 ; 

(e) when the compound (i) is a compound of the formula (I) wherein A is a group of the formula (A-2), reacting 
10 a compound of the formula (II): 




wherein Ar is the same as defined in claim 1, with a compound of the formula (A-2 1 ): 

20 



HOCOR 72 (A-2') 



wherein R 72 is the same as R 7 , or a reactive derivative thereof, provided that when (1) R 72 is a C|-C 6 alkyl 
group being substituted by a hydroxy group, then a reactive derivative of the compound (A-2 f ) should not be 
used, and when (2) R 72 is a C^C 6 alkoxy group, then an acid halide of the compound (A-2*) is used; or 
(f) when the compound (I) is a compound of the formula (I) wherein A is a group of the formula (A-3), reacting 
a compound of the formula (II): 



30 



Ar-CONH 




(ID 



wherein Ar is the same as defined in claim 1 , with a compound of the formula (A-3') or (A-3 M ): 



40 



M-(CH 2 )p-CH(R 8 )-COR 9 (A-3 1 ) 



0=CH-{CH 2 )p , -CH(R 8 )-COR 9 (A-3") 



wherein M is an alcoholic reactive ester residue, p* is 1, 2, 3 or 4, and R 8 , R 9 and p are the same as defined 
in claim 1 , and if necessary, followed by converting the product into a pharmaceutically acceptable acid addition 
salt thereof. 



14. A compound as claimed in any one of claims 1 to 11 for use as a pharmaceutical. 



15. A compound according to claim 14, or a pharmaceutically acceptable acid addition salt thereof, for use as a se- 
rotonin 4 receptor agonist for the treatment of a patient suffering from irritable bowel syndrome, flaccid constipation, 
habitual constipation, drug-induced constipation, chronic diarrheal infant diarrhea, acute or chronic gastritis, reflux 
esophagitis, gastric neurosis, paralytic ileus after surgery, senile ileus, postgastrectomy syndrome, intestinal pseu- 
do-obstruction, anorexia, nausea, vomiting, abdominal fullness, upper abdominal discomfort, visceral pain, heart- 
burn or eructation. 



16. Use of a compound as claimed in any one of claims 1 to 11, or a pharmaceutically acceptable acid addition salt 
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thereof in a method of preparing a medicament for the treatment of a patient suffering from irritable bw""^ 
Z™ ^ oonsti^L habltua. constipation, drug-induced constipation, chronic diarmea, infant d.ajrhea, 
S or chranir g astStis. reflux esophagitis. gastric neurosis, paraiytic ileus after surgery senile Heus. postgast- 
rectomy Jyndrme intesiinal pseudoobstruction, anorexia, nausea, vomiting, abdominal fullness, upper ^abdonv 
InaTdTsSort. viscera, pain, heartburn or eructation caused by lack of stimulation of serotonin 4 receptors. 

17. A compound according to claim 14. or a pharmaceutical* acceptable acid addition salt thereof, for use as a gas- 
trointestinal prokinetic agent. 

18. Use according to claim 16 in a method of preparing a medicament for the treatment of a patient suffering from a 
gastrointestinal motility disorders or gastrointestinal dysfunction. 

19. A compound of the formula (VIII): 

(VIII) 




H 2 N ( N «■ CH 2 ( N —A 




wherein A is the group as defined in claim 1. or a pharmaceutically acceptable acid addition salt thereof. 



Patentanspruche 

1 . Verbindung der Formel (I) 



worin Ar eine Gruppe der folgenden Formel (Ar-1 ) oder (Ar-2): 



ID 



R 3 ' R 8 




(Ar-1) 



(Ar-2) 



ist (worin R 1 ein Halogenatom ist, 

R2 ein Wasserstoff oder eine C r C 6 -Alkylgruppe ist. 

R3 ein Wasserstoffatom, eine C^e-Alkylgruppe oder eine C 2 -C 6 -Alkanoylgruppe ist. 

R< ein Wasserstoffatom oder eine ^-Ce-Alkylgruppe ist und . |WnrilDDe 

R* und R6 gleich oder verschieden sind und jeweils fur ein Wasserstoffatom oder e.ne (VCe-Alkylgruppe 

stehen und 
n 1 ist). 

A eine Gruppe der folgenden Formel (A-1). (A-2) oder (A-3) ist: 

-z-njq'kq 2 ) (A " 1) 
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(worm Z -CO-, -CS- oder -S0 2 - ist, 

Q 1 und Q 2 gleich oder verschieden sind und jeweils stehen fur ein Wasserstoffatom, eine C^-Ce-Alkylgruppe, eine 
C 3 -C 8 -Cycloalkylgruppe, eine Phenylgruppe, die gegebenenfalls durch eine bis drei Gruppen substituiert sein 
kann, die ausgewahlt sind aus einem Halogenatom, einer ^-C^AIkylgruppe, einer C^C^AIkoxygruppe, einer 
^-C^AIkoxycarbonylgruppe, einer Trifluormethylgruppe, einer Aminogruppe, einer Mono- oder 
Di-C 1 -C 4 alkylaminogruppe, einer Cyanogruppe und einer Nitrogruppe, oder eine Phenyl-^ -C 4 -Alkylgruppe, in 
der die Phenylgruppe gegebenenfalls durch ein bis drei Gruppen substituiert sein kann, die ausgewahlt sind aus 
einem Halogenatom, einer C r C 4 -A1kyIgruppe, einer C 1 -C 4 -Alkoxygruppe, einer C 1 -C 4 -Alkoxycarbonylgruppe, ei- 
ner Trifluormethylgruppe, einer Aminogruppe, einer Mono- oder Di-Cj-C^alkylaminogruppe, einer Cyanogruppe 
und einer Nitrogruppe, oder Q 1 und Q 2 zusammen mit dem Stickstoffatom, an das sie binden, einen Pyrrolidinring. 
einen Piperidinring, einen Hexahydroazepinring, einen Morpholinring, einen Thiomorpholinring oder einen Pipe- 
razinring bilden mit gegebenenfalls einem C 1 -C 6 -Alkyl- oder Benzylsubstituenten an dem anderen Stickstoffatom); 

-COR 7 (A-2) 

(worin R 7 eine Wasserstoffatom, eine Ci-Ce-Alkylgruppe, eine Cj-Gg-Alkoxygruppe, eine Cj-Ce-Alkoxycarbonyl- 
gruppe, eine C 1 -C 6 -Alkylgruppe, die durch eine Hydroxy-, C-pCg-Alkoxy- oder C 1 -C 6 -Alkoxycarbonylgruppe sub- 
stituiert ist, oder eine Phenylgruppe, die gegebenenfalls durch ein bis drei Gruppen substituiert ist, die ausgewahlt 
sind aus einem Halogenatom, einer ^-C^AIkylgruppe, einer C 1 -C 4 -Alkoxygruppe, einer C^C^AIkoxycarbonyl- 
gruppe, einer Trifluormethylgruppe, einer Aminogruppe, einer Mono- oder Di-C^C^alkylaminogruppe, einer Cy- 
anogruppe und einer Nitrogruppe); 

- (CH 2 ) p -CH(R 8 )-COR 9 (A-3) 

(worin p 0, 1 , 2, 3, 4 oder 5 ist, 

R 8 ein Wasserstoffatom oder eine C^e-Alkylgruppe und R 9 eine C r C 6 -Alkylgruppe oder eine C^Ce-Alkoxygrup- 
pe ist) oder ein pharmazeutisch annehmbares Saureadditionssalz davon. 

Verbindung nach Anspruch 1, worin in der Formel (Ar-1) R 2 und R 3 beide Wasserstoffatome sind und R 4 eine 
Methylgruppe, eine Ethylgruppe, eine Propylgruppe oder eine Isopropylgruppe ist, oder in der Formel (Ar-2) R 2 
und R 3 beide Wasserstoffatome sind, R 5 und R 6 beide Wasserstoffatome sind oder einer davon eine Methylgruppe 
ist und der andere ein Wasserstoffatom, und n fur 1 steht oder ein pharmazeutisch annehmbares Saureadditions- 
salz davon. 

Verbindung nach Anspruch 2 der Formel (1-1) 



worin R 1 eine Halogenatom, R 41 eine Methylgruppe, eine Ethylgruppe, eine Propylgruppe oder eine Isopropyl- 
gruppe ist, A 1 eine Gruppe der folgenden Formeln (A 1 -1), (A 1 -2) oder (A 1 -3) ist: 



-2-N(Q 11 )(Q 21 ) (A 1 -1) 

(worin Z -CO-, -CS- oder -S0 2 - ist, Q 11 und Q 21 gleich oder verschieden sind und jeweils stehen fur eine 
Methylgruppe, Ethylgruppe, Propylgruppe oder Isopropylgruppe oder Q 11 ein Wasserstoffatom ist und Q 21 eine 
Cyclopentylgruppe, eine Cyclohexylgruppe, eine Cycloheptylgruppe oder eine Phenylgruppe, die gegebenenfalls 
durch ein Halogenatom, eine C^C^AIkylgruppe oder eine C^C^AIkoxy gruppe substituiert sein kann oder Q 11 
und Q 21 zusammen mit dem Stickstoffatom, an das sie binden, einen Pyrrolidinring oder einen Morpholinring 
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bilden); 

-CO-R 71 (^-2) 

(worin R7i ein Wasserstoffatom, eine Methylgruppe, eine Ethylgruppe. eine Pn ^^^^^. 
oil Fthoxvoruooe eine C^-Alkylgruppe substituiert durch eine Methoxy-, Ethoxy-. Methoxyca*onyl 
^^S^Z^^Z^, die gegebenenfa.ls durch 1 bis 3 Gruppen subsfflu^, 

ist); 

-(CH 2 )p'-CH(R 81 )-COR 91 (A 1 -3) 

(worin p' 0 1 Oder 2 ist, R" ein Wasserstoffatom, eine Methylgruppe Oder eine Ethylgruppe ist, R 91 eine 
Methylgruppe, eine Ethylgruppe, eine Methoxygruppe Oder eine Ethoxygruppe .st). 
oder ein pharmazeutisch annehmbares Saureadditionssalz davon. 

4. Verbindung nach Anspruch 2 der Formel (1-1') 



H 2 N 



worin R1 ein Wasserstoffatom ist und A^ eine wie in Anspruch 3 definierte Gruppe ist. oder ein pharmazeutisch 
annehmbares saureadditionssalz davon. 



5. Verbindung nach Anspruch 3 der Formel (I-2) 



R 82 



R i lv ^ Y co^^^^N^H 2 -^N^CH 2 ) r r-CH-^oR 92 (I _ 2) 

H 2 N^OR- 

worin R" ein Chloratom oder ein Bromatom ist, R" eine Methylgruppe. eine Ethylgruppe, eine P^^Jf 
eZ isopropylgruppe ist. R8* ein Wasserstoffatom. eine Methylgruppe oder eine Ethylgruppe ,st. 

Saureadditionssalz davon. 
6. Verbindung nach Anspruch 2 der Formel (I-3) 



H 2 N U 
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worin R 11 ein Chloratom Oder ein Bromatom ist, Z 2 fur -CO- oder-CS- stent, Q 12 ein Wasserstoffatom, eine Me- 
thylgruppe Oder eine Ethylgruppe ist, Q 22 eine Methylgruppe, eine Ethylgruppe oder eine Phenylgruppe ist Oder 
Q 12 und Q 22 zusammen mit dem Stickstoffatom, an das sie binden, einen Pyrrol id inring bilden, oder ein pharma- 
zeutisch annehmbares Saureadditionssalz davon. 

7. Verbindung nach Anspruch 2 der Formel (I-4) 



worin R 11 ein Chloratom oder ein Bromatom ist, R 42 eine Methylgruppe, eine Ethylgruppe oder eine Isopropyl- 
gruppe ist, Z 2 -CO- oder -CS- ist, Q 12 ' ein Wasserstoffatom, eine Methylgruppe oder eine Ethylgruppe ist, Q 22 ' 
eine Methylgruppe, eine Ethylgruppe oder eine Phenylgruppe ist oder Q 12 ' und Q 22 ' zusammen mit dem Stick- 
stoffatom, an das sie binden, einen Pyrrolid inring bilden, oder ein pharmazeutisch annehmbares Saureadditions- 
salz davon. 

8. Verbindung nach Anspruch 2, ausgewahlt aus den folgenden Verbindungen: 

4-Amino-5-cftlor-N-[1 -(1 -dimeto^ 
7-carboxamid; 

4-Aminc-5-chlor-N-[1-(lKiiethylcarbam 
7-carboxamid; 

4-Amino-5-chlor-N-[1-(1-dimethy^ 
furan-7-carboxamid; 
4-AmincH5-chlor-N-[1-[1-(1-pyff^^^ 
7-carboxamid und 

4-AmincH5-chlor-N-[1-(1-diphenylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2,^ 
7-carboxamid; 



9. Verbindung nach Anspruch 2, ausgewahlt aus den folgenden Verbindungen: 

4-Amino-5^lor-N-[1-(1-dimethylca^ 
4-Amino-5-chlor-N-[1 -[1 -(N-ethy^ 
mid; 

4-Aminc>-5-chlor-2-methoxy-N-[1-[1-(N-meth^ 
mid; 

4-Amino-5^lor-N-[1-(1-dimethylthio^ 

4-Amino-5-ch1or-2-methoxy-N-[1 

4-Amino-5-chlor-N-[1-(1-dimethylcarbam 

4-Amino-5-brom-N-[1-(lKJimethylrarb^ 

4-Aminc>-5-chlor-N-[1-(1-diethylcarbam 

4-Amino-5-chlor-N-[1-(lKlimethylrarb^ 

4-Amino-5-brom-2-methoxy-N-[1 -[H^ 

4-Amino-5-chlor-2-methoxy-N-[1 -(1 -phenylcarbamoy M-piperidinylmethylH-P'P 6 ^'^ 1 ] 06023 " 1 ^* und 
4-AmincK5-cblor-2-methoxy-N-[1-[1-(2-butanon-3-ylH-piperidinylmethyl]-4-pipe^ 

oder ein pharmazeutisch annehmbares Saureadditionssalz davon. 

10. Verbindung nach Anspruch 3, namlich N-[1-(1-acetyl-4-piperidinylmethyl)-4-piperidinyl]-4-amino-5-chlor-2-me- 
thoxybenzamid. 




IT 



<r-4> 



oder ein pharmazeutisch annehmbares Saureadditionssalz davon. 
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thylH-P i P eridin y , l benzam jd ' 
13. Verfahren zur Herstellung einer Verbindung der Forme. (!) nach Anspruch 1 : 



10 



20 



25 



40 
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/^-CONH-(^N-CH 2 -(^N-A 



(I) 



" 00 er eines pharmazeu«sch annehmbaren SaureaddKionssalzes davon. das das fo,gende Verfahren (a), (b). (0. 

(d), (e) oder (f) umfasst: 

(a) wenn die Verbindung (.) eine Verbindung der Forme. (!) is, worin A eine Gruppe der Forme. (A-1) M. 
Umsetzen einer Verbindung der Forme. (II): 



Wh TO 



worin Ar wie in 



Ar--CONH-^^^CH 2 -^^l 



Anspruch 1 definiert ist mil einer Verbindung der Forme. (Ill): 



1 2. ("I) 
so X-Z-N(Q 1 )(Q 2 ) 

worin X ein Ha.ogenatom ist und Z. <* und tf wie in Anspruch 1 definiert sind; 



45 worin Ar wie in 



Anspruch 1 definiert ist mil einer Verbindung der Forme. (IVa) oder (IVb): 



_ - M n 23 (IVa) 
Q=C=N-Q 



W ,,vb) 

^ Q» die se,ben S— e„ wl. * I. Aosp^ch 1 for das o*en «~» «— 

enten oder eine Trimethylsilylgruppe steht; 



Z -COM. Umsetzen einer Verbindung der Forme. (V). 
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Ar— CONH -^^J*— CHs-^^N— CO— L* 



(V) 



worin L 4 eine Abgangsgruppe ist und Ar genauso wie in Anspruch 1 definiert ist mit einer Verbindung der 
Formel (VI): 

HN(Q 1 )(Q 2 ) (VI) 

worin Q 1 und Q 2 wie in Anspruch 1 definiert sind; 
(d) Umsetzen einer Verbindung der Formel (VII): 

Ar-COOH (VII) 
worin Ar wie oben definiert ist, oder eines reaktiven Derivats davon mit einer Verbindung der Formel (VIII): 



(VHl) 



worin A wie in Anspruch 1 definiert ist; 

(e) wenn die Verbindung (I) eine Verbindung der Formel (I) ist, worin A eine Gruppe der Formel (A-2) ist, 
Umsetzen einer Verbindung der Formel (II): 





Ar-CONH ( N CH 2 { NH (H) 



worin Ar wie in Anspruch 1 definiert ist, mit einer Verbindung der Formel (A-2'): 

HO-CO-R 72 (A-2') 

worin R 72 dasselbe wie R 7 bedeutet, oder eines reaktiven Derivats davon, vorausgesetzt, dass wenn (1) R 72 
eine Cj-Cg-Alkylgruppe, die durch eine Hydroxygruppe substituiert ist, Ist, ein reaktives Derivat der Verbindung 
(A-2') nicht verwendet werden sollte, und falls (2) R 72 eine C^-Cg-Alkoxygruppe ist, ein Saurehalogenid der 
Verbindung (A-2') verwendet wird oder 

(f) wenn die Verbindung (I) eine Verbindung der Formel (I) ist, worin A eine Gruppe der Formel (A-3) Ist, 
Umsetzen einer Verbindung der Formel (II): 



51 



EP 1 076 055 B1 



(II) 

Ar-CONH- 1 M »' M - v NH 



worin 



Ar wie in Anspruch 1 defmiert ist. mit einer Verbindung der Formel (A-3) oder (A-3"): 



8 -9 (A-3*) 
M-(CH 2 )p-CH(RVOR 

r 9 (A-3") 
0=CH-(CH 2 )p"-CH(R 8 )-COR 



davon. 

14 Verbindung nach einem der AnsprOche 1 bis 11 zur Verwendung a.s Arzneimttte.. 

I.Verbin^nacb^^^ 

a.s ein Serotonin-4-Rezeptor-Agon.st ^^^^SSk. chronischer Diarrhd. infantiler Diarrho, akuter 
fung. chronischer Verstopfung, arzne.m.ttel ^'^J^SreS postoperative™ paralytischem Ileus, sen,lem 
oder chronischer Gastritis, ^^^SS^SS^ Anorexie. Obe.keit. Erbrechen. abdomma- 

1 6 .Verv.endun g einer— ^ 

readditionssalzesdavoninememV^ 

mit Reizdarmsyndrom, weicher Verstopfung, chron,scher^ 

ntherDiarrho.in^ 

operativem paralytischem Ileus, ^£*E^S5£E obe ren Abdomen, visceralem Schmerz Sod- 

17 .Verbindungnach^^ 

als gastrointestinales prokinetisches M.ttel. 

19. Verbindung der Formel (VIII): 

HjN ( /I— CH S ( N A tVIII) 



wonn 
davon. 



A * *e * Anspfuch , G.ppe Is, * * P-"*c* — — — — « 



52 



EP 1 076 055 B1 



Revendications 



1. Compose de formule (I) : 



Ar— CONH 




N— A 



(I) 



dans laquelle Ar est un groupe de formule (AM) ou (Ar-2) qui suit : 




(Ar-2) R 6 



(Ar-1) 



(ou R 1 est un atome d'halogene, 

R 2 est un atome d'hydrogene ou un groupe alkyle en Cj-Cg, 

R 3 est un atome d'hydrogene, un groupe alkyle en 0^~C S ou un groupe alkanoyle en C^-Ce* 
R 4 est un atome d'hydrogene ou un groupe alkyle en C 1 -C 6 , et 

R 5 et R 6 , identiques ou differents, representent chacun un atome d'hydrogene ou un groupe alkyle en C^-Cg, 

et 

nestl), 

A est un groupe selon la formule suivante (A-1), (A-2) ou (A-3) : 



(ou Z est -CO-, -CS- ou -S0 2 -, 

Q 1 et Q 2 , identiques ou differents, representent chacun un atome d'hydrogene, un groupe alkyle en C|-C 6 , 
un groupe cycloalkyle en C 3 -C 8 , un groupe phenyle qui peut eventuellement etre substitue par un a trois groupes 
choisis parmi un atome d'halogene, un groupe alkyle en C^-C 4t un groupe alkoxy en C^-C 4t un groupe alkoxycar- 
bonyle en C^C 4t un groupe trifluoromethyle, un groupe amino, un groupe mono- ou dialkylamino en C1-C4, un 
groupe cyano et un groupe nitro, ou un groupe phenyl-(C 1 -C 4 )-alkyle dans lequel le groupe phenyle peut even- 
tuellement etre substitue par un a trois groupes choisis parmi un atome d'halogene, un groupe alkyle en C,-C 4 , 
un groupe alkoxy en C^-C 4t un groupe alkoxycarbonyle en C|-C 4 , un groupe trifluoromethyle, un groupe amino, 
un groupe mono-ou dialkylamino en C 1 -C 4 , un groupe cyano et un groupe nitro, ou 

Q 1 et Q 2 ,consideres ensemble, peuvent former avec I'atome d'azote auquel ils sont lies, un cycle pyrrolidine, 
un cycle piperidine, un cycle hexahydroazepine, un cycle morpholine, un cycle thiomorpholine ou un cycle pipe- 
razine presentant eventuellement un substituant alkyle en C|-C 6 ou benzyle sur I'autre atome d'azote) ; 



(ou R 7 est un atome d'hydrogene, un groupe alkyle en Cj-Cg, un groupe alkoxy en C r C 6t un groupe alk- 
oxycarbonyle en C^C 6 , un groupe alkyle en C^C 6 substitue par un groupe hydroxy, alkoxy en C^-C^ ou alkoxy- 
carbonyle en C r C 6 , ou un groupe phenyle qui peut eventuellement etre substitue par un a trois groupes choisis 
parmi un atome d'halogene, un groupe alkyle en C 1 -C 4 , un groupe alkoxy en C 1 -C 4 , un groupe alkoxycarbonyle 
en C r C 4 , un groupe trifluoromethyle, un groupe amino, un groupe mono- ou di-(C r C 4 )-alkylamino, un groupe 



-Z-N(Q 1 )(Q 2 ) 



(A-1) 



-CO-R 7 



(A-2) 
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cyano et un groupe nitro) ; 



-<CH 2 ) p -CH(R 8 >-COR 9 (A_3) 



(oiipestO. 1,2, 3,4 ou 5, 
R 8 est un atome d'hydrogene ou un groupe alkyle en C,-C* el 

R9 est un groupe alkyle en C^ ou un groupe alkoxy en C r C 6 ), 
ou l*un de ses sels d'addition d'acide pharmaceutiquement acceptable. 

Compost — „ — — ^ZZZXZZ^ZZZ&^T'' 

oX. de ses sels d'addltion d'acide pharmaceotlqeerneat acceptable. 
Compose suivanl la reveodicstion 2, repondaol a la fonruile (1-1) : 



H_N V OR 



41 



un groupe isopropyle. A* est un groupe selon la formule suivante (A 1). (A i 

-Z-N(Q 11 )(Q 21 ) (A 1 -D 

™ rc n „ 011 et Q2i identiques ou differents. represented chacun un groupe methyle. 
(oil Z est -CO-, -CS- ou -S0 2 -, Q et u , ,aenu ^\ n .. tfhydrogene, et Q 21 est un groupe 

un groupe ethyle. un groupe propyle ou un groupe .am* ou Q °9 §ventue(|ement §tre 

cydopentyle. un groupe cyc.ohexy.e, un groupe ^toheptyle, ou « 0^£l£*^ P ^ ^ &% ^ 

morpholine) ; 

-CO-R 71 (A 1 -2) 

—» « "•»* ""SSJS Su?»entS.™nt eSe sobs*,, par on a M. awes chakk 

-(CH 2 ) p .-CH(R 81 )-COR 91 (A 1 -3) 

(ou p' est 0 1 ou 2. RB1 est un atome d'hydrogene ou un groupe methyle ou un groupe ethyle. *« est un 
aroupe methy e un groupe ethyle, un groupe methoxy ou un groupe ethoxy). 
ooZ 'de ses sels Addition d'acide pharmaceutiquement acceptable. 

4. Compose suivant la revendication 2, repondant a la formule (l-V) : 
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<I-1« ) 



dans laquelle R 1 est un atome d'halogene, et A 1 est un groupe tel que defini dans ia revendication 3, ou Tun de 
ses sels d'addition d'acide pharmaceutiquement acceptable. 

Compose suivant ta revendication 3, repondant a la formule (I-2) : 




dans laquelle R 11 est un atome de chlore ou un atome de brome, R 41 est un groupe methyle, un groupe ethyle. 
un groupe propyle ou un groupe isopropyle, R 82 est un atome d'hydrogene, un groupe m&thyle ou un groupe 
ethyle, R 92 est un groupe methyle, un groupe ethyle ou un groupe ethoxy, et p" est 0, 1 ou 2, 
ou Tun de ses sels d'addition d'acide pharmaceutiquement acceptable. 

Compose suivant la revendication 2, repondant a la formule (I-3) : 




(1-3) 



dans laquelle R 11 est un atome de chlore ou un atome de brome, et Z 2 est - CO- ou -CS-, Q 12 est un atome 
d'hydrogene, un groupe methyle ou un groupe ethyle,Q 22 est un groupe methyle, un groupe ethyle ou un groupe 
phenyle, ou Q 12 et Q 22 peuvent former ensemble avec I'atome de carbone auquel ils sont Ites un cycle pyrrolidine, 
ou I'un de ses sels d'addition d'acide pharmaceutiquement acceptable. 

Compose suivant la revendication 2, repondant a la formule (I-4) : 
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. . p 



H 2 N" OR 



avec Catome de carbone auquel ils sont lies un cycle pyrrolidine. 

ou I'un de ses sels d'addition d'acide pharmaceutiquement acceptable. 

Compose suivant la revendication 2, (edit compose Mant choisi parmi les suivants : 

4.aminc-5^hloro-N-t1-(1^methylcarbamoyl^ 

7-carboxamide ; 

ou I'un de leurs sels d'addition d'acide pharmaceutiquement acceptables. 

Compose suivant la revendication 2, ledit compose etant choisi parmi les suivants : 

4-amino-5^lorc>-N41-<lKlimethylcarbamo^ 
4-amino-5K:hlorc-N-[1-l1-(N-e^ 

\ am nSch loro-2-me ^hoxy-N-ll-ll^l-pynolidinecarbamoylH-piP^dinylmethylH-p.pend.nyllbenzamKle . 
SntKnoo-N^ 

laminSIro-N- li^iethylcarbamo^^ 
I !^nLroVrii^imethylcarbamoy^ 

tamin^hlo^^ 
ou Tun de leurs sels d'addition d'acide pharmaceutiquement acceptable. 

10. Compose suivant la revendication 3, .edit compose etant le N-l1-(1-acety.-4-piperidinylmethy.H-piperidinyO- 
4-amino-5-chloro-2-methoxybenzamide. 

11. Compose suivant la revendication 3, .edit compose etant le 4-amino-5^h.orc-2-methoxy-N-l1-(1-(3-methoxyl-pro- 
pionylH-P i P eridin y |m6tn y , )" 4 -P' , P §ridin y | l benzam,de - 

12. Composition pharmaceutique contenant. en tant qu'ingredient actif, un compost . selor |Tune que.conque des re- 
vindications 1 a 11. ou I'un de ses sels d'addition d'acide pharmaceut,quement acceptable. 
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13. Proc6de pour la preparation d'un compose de formule (I) tel que d6fini dans la revendication 1 : 



15 



Ar— CONH— ^ \— CH 2 — A (I) 

10 ou Tun de ses sels d'additton d'acide pharmaceutiquement acceptable, ledit procede comprenant le processus 

(a), (b), (c). (d), (e) ou (f) suivant : 

(a) quand le compose (I) est un compose de formule (I) ou A est un groupe de formule (A-1 ), on fait reagir un 
compost de formule (II) : 

Ar — CONH — ^ \ — CH 2 — ^ \ h (II) 

dans laqueile Ar est defini comme indique dans la revendication 1, avec un compose de formule (III) : 

X-Z-N(Q 1 )(Q 2 ) (III). 

dans laqueile X est un atome d'halogene, et Z, Q 1 et Q 2 sont definis comme indiques dans la revendication 1 ; 

(b) quand le compose (I) est un compose de formule (I) ou A est un groupe de formule (A-1), Q1 est un atome 
d'hydrogene, et Z est -CO- ou - CS-, on fait reagir un compose de formule (II) : 

Ar — CONH — ^ \ — CH 2 — ^ \ h (II) 



20 



25 
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dans laqueile Ar est defini comme indique dans la revendication 1 , avec un compose de formule (IVa) ou (I Vb) : 
40 OON-Q 23 (IVa) 

S=C=N-Q 23 (IVb) 



45 
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dans lesquelles Q 23 est un des groupes Q 2 tels que definis dans ia revendication 1, ou un groupe 
trimethylsilyle ; 

(c) quand le compost (I) est un compose de formule (I) ou A est un groupe de formule (A-1) et Z est -CO-, 
on fait reagir un compose de formule (V) : 



AT— CONH— ^ \ — CH 2 ~ ^ \ r— CO-L 4 (V) 



dans laqueile L 4 est un groupe labile et Ar est defini comme indique dans la revendication 1 , avec un compose 



57 



EP 1 076 055 B1 



de formule (VI) : 



HN(Q 1 )(Q 2 ) ^ 



dans laquelle Q 1 et Q 2 sont definis comme dans la revendication 1 ; 
(d) on fait reagir un compose de formule (VII) : 



Ar-COOH 



(VII) 



dans laquelle Ar est defini comme indique plus haul, ou run des ses derives, avec un compose de formule 
(VIII) : 



~" H 2 N-^^N-CH 2 -<^N-A " (VIII) 
dans laquelle A est defini comme indique dans la revendication 1 ; 

(e) quand le compose (I) est un compose de formule (I) oC A est un groupe de formule (A-2), on fart reag.r un 
compose de formule (II) : 



Ar-CONH-<^N-CH 2 H^NH (II) 

dans laquelle Ar est defini comme indique dans la revendication 1, avec un compose de formule (A-Z) : 

HO-CO-R 72 (A " 2) 

dans laquelle R 72 est identique a R 7 , ou Pun de ses derives reactifs. avec la condrtior .que si (1) J* 72 est un 
groupe aV en Cl -C 6 substitue par un groupe hydroxy, on n'uti.ise pas un ^ * 

et si (2) R 72 est un groupe alkoxy en C r C 6 , on utilise un halogenure tfac.de du compose (A-2 ) • °" 
(0 quand le compose (!) est un compose de formule (I) ou A est un groupe de formule (A-3), on fart reag.r un 
compost de formule (II) : 



:-CONH-^ \r-CH 2 -^ ^ 



dans laquelle Ar est defini comme indique dans la revendication 1 , avec un compose de formule (A-3 1 ) ou (A- 
3") : 

M-(CH 2 ) p -CH(R 8 )-COR 9 ( A " 3,) 
0=CH-(CH 2 ) p .-CH(R 8 )-COR 9 
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dans laquelle M est un reste (fester alcoolique reactif, p' est 1, 2, 3 ou 4, et R 8 , R 9 et p sont definis comme 
dans la revendication 1 , et si necessaire, on convertit ensuite le produit en un sel d'addition d'acide pharma- 
ceutiquement acceptable. 

14. Compose selon Tune quelconque des revendications 1 a 11 pour utilisation en tant que medicament. 

15. Compose suivant la revendication 14, ou Tun de ses sels d'addition d'acide pharmaceutiquement acceptabies, 
pour utilisation en tant qu'agoniste de recepteur de la serotonine-4 pour le traitement d'un patient souffrant du 
syndrome de Tintestin irrite, de constipation flaccide, de constipation habituelle, de constipation induite par une 
drogue ou une medication, de diarrhee chronique, de diarrhee infantile, de gastrite aigue ou chronique, d'oeso 
phagite de reflux, de nevrose gastrique, d'ileon paralytique apres chirurgie, d'ileon senile, du syndrome postgas- 
trectomique, de pseudo-occlusion intestinale, d'anorexie, de nausee, de vomissement, de lourdeur abdominale 
(en anglais : "abdominal fullness"), de trouble de Tabdomen superieur (en anglais : "upper abdominal discomfort"), 
de douleur viscerale, d'aigreur d'estomac ou d'eructation. 

16. Utilisation d'un compose tel que revendique dans Tune quelconque des revendications 1 a 11, ou Tun de ses sels 
d'addition d'acide pharmaceutiquement acceptabies, dans un procede de preparation d'un medicament pour le 
traitement d'un patient souffrant du syndrome de I'intestin irrite, de constipation flaccide, de constipation habituelle, 
de constipation induite par une drogue ou une medication, de diarrhee chronique, de diarrhee infantile, de gastrite 
aigue ou chronique, d'oesophagite de reflux, de nevrose gastrique, d'ileon paralytique apres chirurgie, d'ileon 
senile, du syndrome postgastrectomique, de pseudo-occlusion intestinale, d'anorexie, de nausee, de vomisse- 
ment, de lourdeur abdominale (en anglais : "abdominal fullness"), de trouble de I'abdomen superieur (en 
anglais : "upper abdominal discomfort"), de douleur viscerale, d'aigreur d'estomac ou d'eructation, du a un defaut 
de stimulation des recepteurs de la serotonine-4. 

17. Compose suivant la revendication 14, ou I'un de ses sels d'addition d'acide pharmaceutiquement acceptabies, 
pour utilisation en tant qu'agent procinetique gastrointestinal. 

18. Utilisation suivant la revendication 16, dans un procede de preparation d'un medicament pour le traitement d'un 
patient souffrant de desordre de motilite gastro-intestinale ou de dysfonctionnement g astro-intestinal. 

19. Compose repondant a la formule (VIII) : 



dans laquelle A est defini comme indique dans la revendication 1, ou I'un de ses sels d'addition d'acide pharma- 
ceutiquement acceptabies. 




(VIII) 
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